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An e of the. New 14 17 


of the Duration of Human Life at 
Cheſter, Warrington, the Kingdom 
of Sweden, Stockholm, London, 
Ec. inſerted in the Ae, me 
| leftion of. Tables. 


g-- £ 
, 2 1% 


BAVE in the be; Volume, 


Bu og Second Eſſay, p- 314, given 
an account. of the improvement 
which has been made in the preſent edition 


of this work, of the Table of Obſervations 


for Northampton, and of my reaſons for 'wiſhs 
ing to diſcard the tables of the values of 
fingte and joint lives, founded on Mt. D. 
 Meotore's hypotheſis, and fubſtituting in their 


toom the tables in the following eollection. 


Il am now farther enabled to improve 
this work, by inſerting tables formed from 
@ regiſter 'of mortality eſtabliſhed ten years 
ago at CuzsSTER.—— This regiſter has been 
Vol. II. Part I. ** formed 


8, and in the Poſtſcript to 


N 


General — . 


A on 1 the plan propoſed i in the preced- N 
ing Volume, p.373 and, therefore, is more 
comprehenſive than any regiſter. of the ſame 
kind that has been hitherto eſtabliſhed. 
Cheſter is a healthy town, of moderate 
ſize, where the births Bae, for many years, 
a little exceeded the burials; and the re- 
giſter I am deſctibing has the particular 
advantage. of being under the direction of 
Dr.” Haygarth, its founder & as well as con- 
ductor. As it gives an accurate account of 
the diſtempers of which all the inhabitants 
die in every ſeaſon, and at every age, it con- 


- tains much phyſical inſtruction; but this 1 


leave to be pointed gut by the able and in- 
genious phyſician. juſt mentioned. My 
views lead me only to take notice of that 
part of it which gives the law according to, 
which human life waſtes in all its different 
ſtages, both among males and females., | 
A ſummary of this part of the regiſter 


is given in the introduction to the CHESTER 


tables, in the following collection of tables; 
to which, therefore, 1 muſt, here refer the 
reader. 
Concerning theſe tables it; is s neceſſary I 
ſhould make the following obſervations. 
The table for females. muſt be conſidered 
as particularly correct, becauſe the number 


Dt. Haygarth has lately given another proof of his 


| neal to render his profeſſional character as uſeful as poſſi- 


ble, by inſtituting a plan, which he is now carrying on 
at Cheſter, for preventing the ſpread of the ſmall-pox by 
infection, and nn * Tt ONG 


beim! 18. 1 20 


1 


of females Sorn and buried in Cbeſter are very 


nearly equal. On the contrary; the num 


ber of males horn being about an 8th greater 


than the number buried, it follows that, in 


the table of decrements for males, the num 
bers of the living, and conſequently the 
probabilities of living at every age, for at 
leaſt 10 or 15 of the firſt years of EA wut 
be given too low. 


The expectation of e at pirch i is, 
according to theſe tables, nearly 334 ra 5 


and of a male 281. The number of fe- 
males, therefore, at Obeſter, is to the num- 
ber of males as 334 to 284, or in the pro- 
portion of 8000 to 6771, which is the pro- 
portion diſcovered by a ſurvey in 1774, when 


the females in this city were mp, bo 


8016, and the males 6697 (a). 

Theſe tables are farther 3 by this 
proportion which they give of the number 
of males and females living under 15 to the 


whole number. This proportion is by the 


(a) It 


were in the ten pariſhes of dhe, including the ſuburbs, 


Families. Inhabitants. 1 Males. entle 
348 14713 6697 80016 
N 2 5 Widowers, , | Widows. - Under I 5. 
i e 1 
. nt Recovered of the ſmall- Dead 70 the ſmall- 

FD Ae in 411 pon in 1774. 
6256 7711 e „ 10/0 OB 
III of * i e Mot had the rr, 
rg TT Ren in Jan. 17 
8, 19 NI 5 1060 


appeared from this ſurvey (made with great care 
under the direction of Dr. Haygarth), that in 1774 there 


[4] 2 50 | 
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tables nearly that of 4486 to 14888, and the 
attual numbers found by the Wr wang? 
in 1774, were 4486 and 14713. 
| Inf like manner; the number ef the liv 
ing above 70 was, by the ſame ſutvey, found 


to be 625; and the tables oY this der 
nearly the ſamme. 


The expectation at birth, taking* tiklles 
and females together, is at Cheſter, by the 
tables, near 31; and therefore one in 31 
ought to die annually. * But the quotient 
ariſing from dividing the number of 'inha- 
bitants (14713) by 409 (the medium of an- 
nual burials from 1772 to 1781), will ſhew 
that in reality no more than one in 36 die 
annually.—— The reaſon of this difference 
is, firſt, that the births exceed the burials; 
and that, conſequently, a table which takes 
the burials for its radix, muſt give the expec- 
tations. of life too low. A ſecond reaſon 
is, the emigration of males from Cbgſer; 
in conſequence of which, though more males 
than ſemales are born, and though males are 
alſo, more ſhort- lived; yet wer die at 
Cheſter, many dying in the army, navy, mi- 
litia, Kc. The effect of the firſt of theſe 
cauſes will be particularly exemplified here · 
after, in the caſe of the kingdom of SWEDEN. 
. Obſervations ſimilar to theſe may be made 

on the tables in the following collection, 
formed from a regiſter of mortality at Var- 
ringtun in Lancaſhire, founded and conducted 


1 the ingenious Mr. e to whoſe kind- 


% 


7 neſs 


- 1 = > 
'w ds — Wo ev» — . * 


— 


„ at ew; 


Dr. Heygarth's, I have been much obliged. 
See Tables 39th. and ob. 
The expectation of a male juſt born, at 
WARRINGTON, is, by theſe tables, 202 ; 
of a female 2523 and of males and females 
taken together, 2 3% nearly. __ 
In the beginning of 1781 Mr. Aikin pro- 
cured an enumeration. of the houſes and in- 
habitants in Warrmgton and its vicinity, 
conſiſting of the town. of Warrimgton, the 


townſhip. as far as the lays are collected, 
| Poulton, Fearnhead, and Woolfton. The num- 


ber of houſes, including 74 ; uninhabited, 
was 2000; of inhabitants 9501, or 4, to 
a houſe.—— The number of inhabitants di- 
vided-by 302 (the annual average of burials 
for g years from 1773 to 1781) gives 313, 
but divided by 321, the annual average of 
burials for five years. from 1777 to 1781 
(which, in this caſe, ſeems the faireſt ave- 
rage) gives. 293. There is, therefore, in 
this town, a greater difference between the 
PIoporiions dying annually, as determined 
by. enumeration and by calculation from the 


regiſter, than there is at Cheſter ; and the 


reaſon is, that the two cauſes Juſt men- 


tioned. operate more here. The births in 


partieular (the annual average of which for 
the 5 years juſt mentioned was 411) exceed 
the burials. much more at Varrington; and 
therefore the burials are much more below 


the true average, and the probabilities of liv- 
JJ 


* 
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neſs. and communicativeneſs, as well as to 
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ing exhibited by the table of decrements, 
much more below the true probabilities, - 
| Frery one muſt be ſtruck with the difference, 
in reſpe& of longevity, which theſe tables 
exhibit between the inhabitants of Var- 
rington and Cheſter ; ; and it will appear more 
remarkable when it is conſidered, that about 
an 8th or gth of the inhabitants included in 
the Warrington bills, are inhabitants of the 
country for a_ mile or two round Warring-. 
ron. Cheſter appears, indeed, to be an ex- 
traordinary exception to the hurtful effects 
of towns on the duration of life. The pro- 
babilities of living in it, though lower than 
in country pariſhes, are conſiderably higher 
than in any other city where obſervations 
have been made. I am not qualified to ex- 
lain the cauſes which give it this diſtine- 
tion. A probable account of them has been 
given by Dr. Haygarth, in a paper printed at 
heſter, and containing Obſervations on the 
| F and Diſeaſes of Chefter in 1774 (a). 
It is farther obſervable, that theſe tables 
agree in exhibiting, in a ſtriking light, the 
difference between the probabilities of living 
among 1 males and females. But this dpFeTEHce 


(a) Sine this account was ated; the 8 men- 
tioned in the note p. 2, has contributed to leſſen ſtill more 
the proportion of deaths at CHESTER, and particular} 
among Children ; for I am informed by Dr. Hagertt, 
that, whereas for fix years before 1778, 15 this eſta- 
bliſhment took place, 63 had died annually of the ſmall- 

x; only 35 have. died nelly for four years from 
Fs to 1761, 

J ot will 
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will appear more evidently from the Tables 
for Sweden, of which I am'next to give an 
account. e Hy en rn 746 
tables of the probabilities of the duration 
of human life at every age. One is furs 
niſhed by regiſters of mortality ſhewing the 
numbers dying at all ages. The other, by 
the proportions of deaths at all ages to the 
numbers living at thoſe ages diſeovered by 
ſurveys or enumerations. Tables formed 
from the former of theſe data, are correct 
only when there is no conſiderable fluctu- 
ation among the inhabitants of arplace, and 
the births and burials are equal. When 
there are more removals #om than '70.:x; 
place, and the births exceed the burials, as 
is almoſt always the caſe in country-pariſhes 
and villages, tables ſo formed give the pro- 
babilities of living too low., When the 
contrary happens, as is generally the caſe in 
towns, they give the probabilities of living 
too high. But tables formed from the latter 
of theſe data, are ſubject to no errors. They 
muſt be correct, whatever the fluctuations 
are in a place, and how great ſoever the in- 
equalities may be between the births and 


4 


burials.- I know of no obſervations ex- 


tant which furniſh the means of forming 
ſuehꝭ tables, except thoſe publiſhed by Mr. 
Margentin in the Memoirs of the Academy 


of Sciences at; STOCKHOLM: in 1776 28 
ahſtract af Which I have given in an Eſſay 
at the end of this Gr os. ; and a continue 

ation of which, from 1763 to 1776, Mr. 
Wargentin has lately, with the greateſt good- 
neſs, communicated to me. Theſe, obfer= 
vations are more curious than any that have 
been yet publiſhed, and leave us little to 
wiſh for on this ſubject, except that ſimilar 
obſeryations were made in other kingdoms 
under the direction of men equally able and 
ingenious with Mr. Wargentin. It is from 
—— reſult of all theſe obſervations taken to- 
gether, that I have conſtructed Tables 42d, 
43d, &. in the following collection. 
The tables for Swepzx at large, com- 

pared with thoſe for STOCKHOLM the ca- 
pita}, confirm; in a very ſtriking manner, all 
That 1 have ſaid in the 1ſt Eſſay, Vol. I, and 
other parts of this work, of the difference 
between the duration of life in great towns, 
and in the country. They likewiſe fur- 
niſh the moſt indiſputable evidence for the 
fhorter duration of the lives of males than 
af females; and it deſerves particular no- 
tice, that the tables far Sweden at lar E dif- 
fer, in this reſpect, but little from the ta- 
bles formed from Dr, Heygarth's Obferva- 
tions at Obeſter. Theſe obſervations give 
fofficient ut for galeulating, with ſome 
cotrectneſs, diſtinct tahles of the values of 
len TOY" males and — taken ſe- 
| parately 


* 


S * 
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parately and conjunctly; but I have pre- 
ferred for this purpoſe the Sw REDEN obſer - 
vations, becauſe (as has been juſt abſerved) 
more correct in their nature; and becauſe. 
alſo (being made on the inhabitants of a; 
whole kingdom for 21 years, and the enn- 
meration Which gives them their chief Vas; 
lue having been repeated at, /ever different 
periods) they are much mote to be de- 
pended on, and muſt give a juſter valuation 
of lives among mankind at large, including 
all town and country inhabitants. is 


I have, for my own ſatisfaction, con- 
ſtructed tables for SWD EN and Srock- 
HOLM from the former of the data I have 
mentioned, (or the numbers dying every | 

year in every ſtage of life, as given by Mr. 
Wargentin;) but being afraid of crouding 
this volume too much with tables, I have 
not inſerted them. The reader, if he 
chuſes to make ſuch tables for himſelf, is 
furniſhed' with ſufficient means of doing 
it in the firſt Effay at the end of this vo- 
lume; and he will find, on comparing 
them with Tables 42d, &c. all the errors 
exemplified ariſing from the common me- 
thods of conſtructing tables of obſervation. 
In particular; he will find, that though it 
appears from the tables for Sweden in the 
following collection, that the true expec- 
tation of a child juſt born in that kingdom, 
raking males and females together, is 355%; 


— 


— 1 — 22 
— PA — — — ů — — ——— ũſ— - » « -— w- ” > wa - — 
" - 
* 


—— —— L—V 


— — 2 — — — _—— — EI 
w 


Z —— — ꝓͤ q ll. ͤ [¶ —— ————ů —¶ ů ;Ü—k 
1 


10] General Introduction. 


yet, a table formed from the numbers dying 


in every ſtage of life in the method deſcribed 


ih” He laſt Eſſay in the former Volume, 


will, (in conſequence of the births exceed- 
ing the burials near a 7Zhird of the burials) 
give this expectation only 25 years and three 
varters ;* in connexion with which, he will 
ſo find, that in all the firſt ſtages of life it 

> þ n that ſuch a table formed for 
StotBolm, and compared with the correct 
table (or Table zAth), will exhibit all the 
Errors in the eincn tables for London, _ 
ſcribed i in the Eſſay juſt referred to- (a). 


SIE 14 ö 


For 


(J In a table thus conſtructed (that is, on the 94 
ſition that all who die, at Stockholm were born there) the 
name in the column of the living will be, 

| | Males. . Females. 
at age © 10,000 10, ooo 
1 9 4 75,082 | 7,260 
Hom: + 24:58! 6,522 6,648 
10 en 385 5599 $2809 


0 n 
0 138 412 

Dai 3514 85 1 179 : 
99 425 39 


6 _ 
* 


Totals including the num- 
bers omitted — | E00 285,307 


Theſe 
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For -inſtarice. According to the correct 
table, the expectation of a male at birth in 
Stach bolm is only 1413 and of a female 18. 
But: in a table formed from the deaths only, 
45 110 259 | ? +64 Ge 4 „Henna 
Theſo tatals divided by 10, 00, and the quotients di- 
miniſhede by half unity, give 23.1 the expectation of 
a mage at birth in Stockholm, and 28 the expectation of a 
female.” The expectation, thetefore, at birth of males 
and females conjointly; is, by this table, 25.85 (or 254) 
whick: agrees almoſt exactly with the expectation at birth 
by a table: formed in the ſame manner for London. See the 
ormer Volume, p. 343; and Table 13th, in the following 
collection. It deſerves particular notice, that there is 2 
like agreement between theſe tables at every age: between 
birth and the utmoſt extent of life, as will ſufficiently 
appear from the following compariſon. 5 
” EXPECTATIONS. of males and females; conjointly, by 


a table of obſervations conſtrued from the, bills, on the 
ſuppoſition that all who be were fire * bills, Rong 


OI > OWWITU- AJ 4: We- ft 3898 F233 0 422874 
a at STOCKHOLM. at LoN po c. 
w LES \ 3433» v% bY & 3 6% > A442 +ISIEF- 7 » $43 563 
Age 10 E : 
1. * 20 20 ( f. 8 2 L 
2 5 = 9. N 890 v4 
2 ⏑ 2 30 : 237 * L c_—c 1 24e ren. 
| 1 . : 

x ( 40 | 197 U a 98 1957 C3 \ pe 

7 Da. 157 3 151 ) 
i O » #4 114 n R | þ a: 


V1] ; {1+ iF A 1 IA 7 

$43 700 une ene 5 
With theſe expectations compare the true expectations at 
Stockholm, deduced from Table 44th. © * 


| Sa. + hh © 
— | "OI 8 
1 30 2% 
R 
I + x 9 0 1 4375 K 4 E 
| e 
e 


14) General Introduction; 
in the ſame manner with Tablei:1:3th' for 
London, the former 1 aut no 
leſs than 23d, and the latter 28. Again. 
The correct table makes 62 hundred ths die 
annually of the males living between birth 
and five years of age; one in 3 of the 
males living between 5 and 103 one in 6 5% 
between 8 and 16; J one in 69. between 1 
and 203 one in 40, between 20 and 48303 
one in 29 between 30 and 403 one in za, 
between 40 and 50 one in 16, between 
zo and 603 one in 1, "betweek 60. and 703 
and one in 7, between 70 and 80. But 
the other table, would make only 43 hun- 
dredths die between birth and five years of 
age g one in 70% between 5 and lo; one in 
1207 between 8 and 16; one in, 117% be- 
tween 10 and 20; one in 50, between 20 
and 30; one in 30, between 30 and 40 one 
in 23, between 40 and 50 z one in 187, be- 
tween 50 and 60 one in 134, between 60 
and 70; and one in q, between 70 and 80. 
Of FEMALES, the corre table makes 
fifty-nine hundreds die annually of the liv- 
ing between, birth and five years of age; 
one in 3% of the living between z and 
10; one in go, between 8 and 16; one 
in 107, between 10 and 20 3 one in 
68, between 20 and 30; one in 41, be- 
tween 30 and 40; one in 3o, between 40 
and 50 z one in 244, between 50 and 603 | 
one in 15, between 60 and 70; and one in 


74 
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775 between 70 and 80. But the other table 
would make only forty-two hundredths (% 
of females die between birth and five years 
of age; one in 72, between 5 and to; one 
in 180, between 8 and 10 one in 191, be- 
tween ro and 20; one in 70, between 20 
and 30; one in 42, between 30 and 40; 
one in 35, between 40 and 50; one in 32, 
between 50 and 60; one in 21, between "bs | 
and 70 and one in *. between 70 We 
80. mo 1.4443 | 
Farther. The corre table makes the 
dumber of inhabitants (taking males and fe- 
males together) dying annually at Stockholm, 
to be nearly a 16th and a half. The other 
would make it a 26th part of the inhabi- 
bitants; whereas, the number actually dying 
Is nearly a 19th. The former table gives 
this proportion too great, becauſe, in conſe- 
quence of giving the true order in which a 
given number born will die, it gives only 
the expectation at Birth in Stockholm (5) 
and, therefore, cannot Anctade the expecta- 


{a7 Compare cho laſt note with the corre TR 


m_ And this too on the Fupcion; that the et 
. lities of hving, at every particular age, among the in- 
babitants born in Stactbolm, are the ſame that they are 
among the whole body of inhabitants at that age, con- 


fiſting of natives mr foreigners ; whereas the truth is, 
that the mortality towns falls more on the new- 


comers,. * e who haye * W wy it by 


G0 oy wu 


| e lived! in . 1 =; time. - 4 
by FEET 244% 3:4 1s . 


tion 


* Fi 
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tion at entrance of thoſe who begin their 
reſidence in Stochbolm after infancy, ——The 
other muſt give this proportion. too little, for 
the reaſons explained in the ;yroveding Vo- 
lume, p. 343, &. 

In order to make a table constructed for 
Szockbolm in the manner mentioned in the 
note p. 10, a juſt repreſentation. of the inha- 
bitants, the numbers of the living (the decre- 
ments continuing the ſame) could be dimi- 
niſhed at every age by a number equal to the 
annual average of new-comers at and after 
that age. After this diminution, the table 
will exhibit the ſame probabilities of life at 
every age with Table 44th; and if the ſum 

of the remaining numbers is divided by 
the ſum of the decrements, the quotient 
leſſened by half unity will, agreeably to the 
rule in p. 347 of the former Volume, give 
the number which I have called the exp 
Tion at entrance, and conſequently the true 
proportion of inhabitants dying annually. 
But there. being no obſervations which 
make a ſubtraction of this kind at every 
particular age practicable; it is neceſſary to 
be ſatisfied with ſuch a ſubtraction at the be- 
ginning of mature life as that directed in the 
preceding Volume, p. 345, &c. The Stoch- 
Bolm obſervations happily give a proof of the 
neceſſity and uſe of this ſubtraction, by in- 
forming us of the true probabilities of living 
at Stockholm, as exhibited in Table 44th ; and 
at the ſame time furniſhing us With the 
means 
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means of conſtructing a table (like the 13th 
for London) of the probabilities of livin 
in this town, on the ſuppoſition that ff 
who die were born there. Let, there 
fore, (ſince the exceſs of the burials above 
the births is nearly the ſame 9 in both ci- 
ties) the correction be applied to this laſt 
table which has been applied to Table 13th 
for London. That is; let it be ſuppoſed 
that one quarter of all GAS and Rial: 
who die at Srocłbolm, begin their reſidence 
in their , 20th year; and in conformity to 
this ſuppoſition, let 2500, or a quarter of 
the radix, be ſubtracted from all the num- 
bers living at every age before 20, preſerv- 
ing the decrements the ſame. The reſult 
will be a table which, when compared with 
Table 44th, will appear to exhibit more 
nearly the true probabilities of living in all 
the ſtages of life. By giving them, how- 
ever, too high, it will appear that the cor- 
rection (5) has not been ſufficient ; and that, 
conſequently, the expectation at entrance 
will come out, though- much zearer, yet 
{till above the truth. , _ 


poſed 


28 I have 
(a) In nine years before 1764, the births at Stockholm, 
excluſive of the ſtill- born, were 7,907, and the burials 
11,344. | 4 . Po v2 
_ (3) After this correction, the numbers in the note 
p. 10, will be * Jen FO e £4.00 ” 
A. . 4 _ * - Z | | Males 


s 8 , " a 
«4 4 81 n: 


- 
. % a 


theſe obſervations, in order to ſhew, from 


than in other ſituations, yet they do not give 


of females is 2375 of both conjointly 2057, but __ 
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I have thought it worth while to make 


an unqueſtionable fact, what judgment ought 
to be formed of the tables for Londos in the 
following collection; and it ſeems impoſſi- 
ble not to be convinced by them, that though 
theſe tables give the probabilities of the du- 
ration of life in London (and conſequently 
the values of Iife-annuities) ſtrikingly lower 


them low enough; and that, in particular, 
the number by which the annnal deaths 
ought to be multiplied to find the number of 
inhabitants, and, which Table 14th deter- 
mines to be 204, is not probably fo much 
as 20, | 


Mlales at age © ry Females at age © 5,506 
9 1 1 4,582 1 60 
| 2 4,022 

5 35 99 

10 2852 


15 2,600 8 Ft! 
19 2,415 
20 4,505 


25 
a | &c. &c. 
Totals (including 


I 
, 


the numbers omit- 
ted) after deduct- 
ing 5000 = + 


187,100 
Therefore the expectation at entrance of nales is 188, 


expectations are really (as appears from the obſervations 
16.80 — 20.93, and 18.89 reſpeQtively, l 
n 


. General . Introdution. . [17 


In ſhort. From the agreement in almoſt. 
every particular between the London and 
Stirkbiolm bills, and between two tables form- 
ed on the-ſame principles from the deaths 
only in both towns, it ſeems a neceſſary con- 
cluſion that, ſince one of theſe tables (even 
after the correction explained in the fourth 
eſſay) gives certainly too favourable a repre- 
ſentation of human life, the other muſt do 
the ſame. 

The following fact has ſome tendency to 
confirm this concluſion, 

It appears from the midwifery reports of 
the general Weſtminſter Infirmary, ' that of 
1618 married men, and 1618 married wo- 
men, examined by Dr. Bland the phyſician 
to this Infirmary, only 329 of the men, and 
495 of the women, had been born in Lon- 
don (a); that is, a % of the men, and 
ſomewhat more than a quarter of the wo- 
men. But the correction I have been con- 
ſidering implies, that a number equal to half 
of all turned of 20 in London, are natives of 
London; and therefore, if we may judge at 
all from this fact, it mut be an inſufficient 
vorrection. 


p 


(a). Yee Dr. Bland's account « the Philoſophical 8 
Tranſactions, Vol. 71, Part II. 370 — Of the 
whole number (3230) four eee or 1870, were born 
in the different counties of England and Wales ; 209 in 
Scotland 3 280 in 3 — 33 were foreigners. 


—— 4 


| Vol. II. part 1. N [ TA BLE 
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T AB „K. 7 


T.. A B L E 8. 


The preſent Value of 10. to be received at the End 


of any Number of Years, not exc ding 1003 


diſcounting at the Rates of 3, 32; A, 5z and 
6 per cent. Snpoued Intereſt, 


4 


KA 

Dy 
I 
2 


3 
5 


915 142 
2827955 


537549 
5521893 
506692 


491934 


477600 
463695 
450189 
5437077 


„424346 


411987 


399987 


1388337 


12577475 


N 
901535 
924556 

5888996 
854804 
5821927 
795315 
„759918 
28803 
7225 7 
675564 


6788. 
624597 
600574 


»555265 
83390 
813373 
493028, 


»47 
———— 


| 


5291571 


41 per Ct. 


—_——— : 


956938 
5915730 
876297 
5838561 
5802451 
767896 
„734828 
„703185 
„672904 
—— 


8 


589 
1 


„5516720 
494469 
473176 
452800 
433392 
44643 
r 
1.396787 
379701 
363350 
5347703 
332731 
5318402 
304591 


296460 


222 


| »D7JOAS 
2407008 


,265502 


952381 


5539973 


5 per Ct, 


907029 


863838 


5822702 
783520, 
74621 
37 10551 
5676839 
5644609 
613913 
587679 
556837 
530321 
1505068, 
2481917 | 
5458112 
435297 
415521 
395737 
376 
— — 
358942 
341850 


„310068 
285303 
5281241 
„267848 
255094 
242946 
231377 


—— — 


5220359 


»2445001 


2209806; 


| 6 per Ct. | 


889 [,311805 


325521 


943396 
889996 
839619 
5792094 
74757 
7849 

665057 
2627412 
2591898 
558395 
— 
5526788 
496969 
468839 
„442301 
417265 
393646 
371364 
2350344 
2330513 


294165 
. 
5281797 
246979 
2232999 
„219810 
207368 
195630 
„184557 
3174110 
„16425 5 
1154957 


2 


ä 


— 


— 


TABLE 8. 


uo wy Com 


— —m—_—_ 


5274094 
163552 
»25 3415 
243669 
2 
5226285 
216621 
„208289 


199873146186 
190355137912 
5181290, 130105 
1726575122741 
164436115793 
,1 56605 , 109239 
„149148, 103056 


„135282 ,091719 
128840, 086527 
„122704, 8 163 
116864 | ,07700 
„111297 


„105997 
100909 
5096142 
91564 
5087204 


„200278 
52 ol 2 7 

7 185468 
„178046 
5171198 
„164614 
„158283 
806 | „5152195 
5146341 
„140713 


157440 


„135301 
„130097 


5125093 
„120282 


„150758, 115656 
5111207 
„106930 

4135975 | 102817! 
| 098963 
,095000 
091404 
„118495087889 
„084508 
5081258 


5075330 
5071743 
068326 
065073 
,001974 | 
5059023 
5050212 


53536 


9|,05eg86|. 
„048558 
„046246 
044044 


„034509 
615016927 


119 
T A B L E I. continued. 
- —&| 4 per Ct. s per Ct. 


025453 
024012 
6.041940, 022653 
„0399495021 370 
„038047, 020161 
030235, 019020 


50179431 


_— — 


T A B L. E I. 


| T A B L. E S. 


continued. 


„122019 


2119047 


„115580 
5112214 


„108945 
4127 
„102691 


1099700 
139967 


12293977) 


D 


9124 
088582 


15086002 


083497 
08 1065 


i per Ct, U per Ct 


elne: 


— 
68694 
084 
5081162 
078418 
5875756 
093204 


ite 


288755 
661636 
2059851 
857538 
055592 
053712 
505 1896 
5050141 
5048445 
5046807 
5045224. 


381,032060 


——ů— 
43695 
042217 
5040789 
5039410 
638077 
1.036790 
503854 


„034344 
„033182 


— 


„059374 


— 44 5861 
— 
,061749 


TIP? 
,043928 
,042037 
057091 
54395 
1952784 
1059754 
04 801 
,040924 
61309453120 
843384 
— 
041716 
5040111 
038569 
tht] 
5035659 
5034287 
„032968 
031700 
030481 
5029309 


— — 


„033732 


„030890 
„029559 


028287 
027068 
„025903 
024787 


5021721 


5019891 


„028182 
027098 
oz6Oo 
025 
024090 


023163 
„5022272 
2021416; ,013385 
5020592 ,012808 


5018215 


| 


5015961 


5014616 
13987 


41 per Ct. 


040226 


5038494 
„036836 
5035250 


„032280 


5023720 
022699 


0207 86 
3 


,017430 
,016680 


,015274 


„031301 


— 


„027039 
825752 
28248 
023357 
„022245 
5021186 
020177 


-019216 
018301, 08412 


017430, 7936 
„016600, 07487 


,015809 
„015056 
614339 
013657 
013006 
5012387 


J per Gt. 


wy 


„029871 
„028391 


011933 
501125 
01062 


„010019 
5009452 


008917 


007063 
„006663 
„006286 
„00593 


0055951 
5005278 


: 


| 


5011797 
5011235 
010700 
5010191 
„009705 
„009243 
„008803 


„007985 


5008384 


„004979 

004097 
5004432 
„00418 
„003944 
003721 
„003510 
003312 
„003124 


| 
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TELUS f& 

_— x31 10 

The preſent Value of an Annuity of One 
Pound for any Number of Vears not ex- 

ceceding 100, at the ſeveral Rates of 3» OY 


F 


45 5, and 6ʃ. per c Cent. 


1 
Year 


— — 


„ 


ä —— 


3 per Ct. 


1 9708 
1.838 


2.8286 
3.7170 
4.5797 


63.4971 
6.2302 
7. 0196 
7.7861 
8.5302 


| 9.2526 | 


9:9540 


110.6349 


11.2960 
11.9379 
12 3611 
12. 1661 
13.7535 


[14-3238 
14.8774 


15.4150} 
15:9389 
16.4436 
16 9355 


— — 
- 


LIL 4097" 
taſk de 


3 per Ct. 


9662 | | 
1. 8997 


3.6731 
4.5151 


tie”; 


3.3286 
6.1145 
6.8740 


7.6077 


9.6633 
10. 3027 


10.9205 
11.3174 


12. 0941 
12.6513] 
13.1897 
13.7098 
14-2124, 


: 


14.6980| 
15.1071 
15.6204 | 
16.0584 


2. 8016 


8.31608 


9.0015 


6. 194035: 


—— PS. TT 
"have 

1 9955 

2.7750 


44518 


— 


5.2421 


6.7327 
7.4353 
1108 


8. 7604 
9.3850 


10.5031 
11.1 183 


12. 1656 


13.1339 
—. — 


14 0291 


15.2469 


3.6298 


5. oo | 


9.9836 9. 


777 10 


12. 65921 


144511. 
14.8568 


11. 1855 


15. 9220 


"UE 3 


. 9 1 J 8 
a Sr... th n 
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AS. 


„ B LE II. continued. 


3 per Ci. 
17.8768 
18.3270 
18.7641 
19.1884 
19.6004 
20.0004 
20.3887 
320.7657 
21.1318 
21.4872 


—dd — 


| 


21.8322 
22.1672 
22.4924 
22.8082 
2311747 
3 
2364124 
23/713 
23,9819 
24,2542 
24.3187 


124.7754 
25.0247 
25.2667 
28.5016 
25.7297 
25.9512 
126. 1662 
26.3749 
26.5775 


* 


3z per Ct. 4 per Ct, 


15.9827 
10.3295 


16.8904 
17.2854 
17.6670 
18.0358 
18.3920 
Ke. ca 
18.7363 
19. 0089 
19.3902 
19.7007 
20.0007 
20.2905 
20.5705 
20.8411 
21,102 5- 
21.3531 


219991 
21.8349 
22.0627 
22.2828 
294955 


22.009 
22.8994 
230912 
23.2766 
23-4556 
23.6286 
23.7958 


£39573 
24.1133 


16.9837 


— . — 


18.4111 


ö — — 


21.4821 


9 ehm * 


24.2641 


E s * Ly 


16.6630 
17.2920 


17,5984 
17-8735 
18.1476 


18 6046 


18.9082 
19.1425 
19.3678 
19.5844 
79.7927 


19.9939 
20.1856 
20.3707 
20.5488 
20.7 200 


20.8846 
21.0429 
21.1951 
21.3414 


21.017 4 
21-7475 
21.8726 
2 1.9929 


22110801 8.53341. 990g 


| 5-per Ct. | 
14.0430 
14.8981 
15.1410 


16.0025 


16.3741 


16.5468 
16.7112 
16.8678 
17.0170 
17,1590 
7 2945 
17.4232 
17-3459 
17.6627 


17.8800 
17.9810 
18.0771 
18.1087 
18.2559 


1 8.3389 


8.8631 


6 per © . 


13.2106 


15.3724 


15.5928 
15.8026 


16.1929 


17-7740) 


18.41 80 
18.4934 


13.0031 


13.4061 
1 3.5907 
13-7048 
13.929 
14.084 
14.2302 
14.3681 


1.2243 
15.3001 
15.3831 
1514558 
15.5243 
15,5590 
15.6500 
15.7075 
15.7618 


15 8130 
15.8613 
15.9069 
15.9499 


Ta Si'2 0 [23 


- TA L E II. continued. 
Wear | 3 Per Ct. | 3X per Ct. 4 per Ct, | 5 per Ct. 6 perCt. | 


6 26.965424. 409 |22-2198|18.6985|16,0288| 
3727.130924. 5504 22.3267 18.760516. 0649 
827.33 1024.686422. 4295 18.8 19516. 0989 
69 27.8058 24.817822.8284 18.8737 16.0311 
627.6555 24.9447 22.62 34(18.9292 16.1614 


—— — 


27.840362 3.0674 22.7148 [18.9802 16. 1900 
28.0003 23.185922. 8027 f9.0288 16.2170 
28.153562 3.3004 22.8872 19.078016. 2424 
2 8.30642 f. 41100 22.968[19.1191016.2664 


— 
61 
62 
63 
64 
| 65128.4528125:5178]23-0466|19.1610[16.2891 
| 66 
67 
68 
69 
70 


298.5950|25.6211|23-1218 19.2010[16.3104 
7128.75330|245.7209|23-1940[i9,2 39016. 3306 
28.8670|25.8173123-2635|19.2753[16.3496 
28-9971125.9104|23-3302119.3098]16.3676 
29.1234|26.0004|23-3945 19.3426 16.3345 
171 29-2460|26.087; 23.45602|19.3739|16.4005 
| 72129.3650126.1713123-51560|[19.4037|[10.4155| 
| 73|129.4806[26.2525|23-5727119.4321116.4297 
74129-5928126.3309|[23-0276119.4592[16.4431 
75\29.7018|26.4067 [23.6804 |19.4849[16.4.558 


| 76]29.8076[26.4799|23-7311|[19.5094[16.4077 
77|29.9102|26.5506[23.7799[19.5328[16.4790 
78] 30.0099[26.6190|23.8268[19.5550|16.4896 
79|30.1067[26.68;0|23.8720[19.5762[16.4996 
80|30.2007|26.7488]23.9153119.5964(16.5091 
$1]30.2920|26.8104|23.9571|19.6156|16.5180 
82|30.3804 26,8700, 23.997219. 6339116.5204. I 
83/30.4665|26.9275|24.0357[19.6514|16.5343 
84] 30. 5500120. 9831 24.072819. 668016.8418 
| 851 30.6 Li 27. 0368 24. 1085\19.6838 1 
2 


TABLE II. continued. 


* IC oe 


[Year 3 per Ct:|37 per Ct. | 4 per Ct. 22 2 | 
|} 86[30.7098|27.0887 24-1428] 19. 6988/16, 5556 

37 30.7 62127.1388]24-1757119-71 32 216.5518 
8830.860427. 18730242074 19.72 8 16.5678 
| 89130.9324|27-2341]24-2379 19.7398 16.5734 
9031.002427. 2793 24.2072 [9.7522 16.5786 


91 |[31.0703127.3230124.2954[19.7640j16.5836 
92 |31.1302127.3052124-3225 9.775216. 5882 
9331.200227. 406024.3486 19.7859 16. 592 
94623 7.44 544.3736979 646.59 0 
95 31.322627. 435 24.397719. 805816. 600 
96 31.381227 5203 e  axPer 16.6046] - 
| 97 |31.4380127.55581|24-4431]19.8239|16.6084} 
-98|31.4932[27.5992|24:4646119.83231[16.6114 
499 31.5468 57s 623424.48 32 19-3403 16.6145 
100 31.5989 127.6854024. 5050 19.8471 6.0175 
har: | 2 uw 22 bh — — 


* 


* * - - ? o E - \ a 
- 
- = 

. , " L 
: : & * 0 
by + 4 £ 2 1 
? 

| A g 
Li N 1 
„ » Fad [7 Fs 4 
— . N 83 — — 


| "PA B'L E 


NAH L ES 


HE . 


| Shewing the Sum to which 11. Princi 
creaſe at Compound Intereſt in any Number of | 
2 not exceeding a hundred. 


[25 


pal will in- 


3 2 3k Fer'Cer ent. 


— — — 
1.030, oo 1. 035, ooo 
1.060,900 
1.092,27 1,108,717 
I.125,508]1:147,523 
Linking 1. 187,686 
L 1.229,25 5 
711.229,8731. 272,279 
1. 268, 1.316, 80g 
1304577 34 3-392,897 
1.3435916}1-410,598| 
1.384,233}1 .459,969| 
1.425,700 1. 511, 068 
1-468,53301• 1 


1.512,89 1 
1.557967 |1 675,348 
1.7 33,986 


1.604,706] 

1.652,847| 3.794675 
1.702, 331.857,89 
1.753,06 1.922, 501 
1.806, 1111.989,788 
1. 860, 2942. 059, 431 
1.916, 1032.131511 
1.973.586 
2:032,794 
2+093»777 
2,150,591, 
221, 289 
2. 287,927 
2.356.565 
2, 427,262 
2. 500,080, 
2.575, o82 
33 2•652,335 
2.23 1,905 


2. 283,328 
2.303,244 
2.445958 
2-531,507 
2.020,171 
2.711,877 
2.806,793 
2.905,031 
3. 006, 207 
3-111 ,942 
3.220,860 
12+313,80213-333,590 

12:398,27813- 459,26 


1.07 1, 224 


2.200,114|2 


* 


1. 169,858 


1,265,319 
1,315,931 


I, +423,3J101 


1.601 
1.665;073] 1 


1. 800, 943 
1.872,98 1 


2.883, 368 
2.998.705 
3.118 651 
3.243.397 


3.508, 058 
3.648, 381 
3.794,316 
3.946, 088 


6514. 103,932 


PI ITY 


1. og4o, oo | 
1.08 1,600 
1.124,864 1. 


1. 216,652 


1. 368,569 
1 51,3281 
1,480, 244 1.628,89 01 1 828.43 
1.539,454|1 
1,032 


1.73 1,676; 


1.947 ,900 
2.025 ,816\ 
2. 106, 849 
2.191,123 
2. 278,768 
2. 369,918 
4244715 
2.5034304 
2.665,836 
2. 77 2, 469 


Zo da 


1.215, 50 


1.340,95 


| 


1.979,931 


(3-07 1,52 


3.555, 72 
3.733,46. 
3 920, 129 
[4-1 16,135 
4.321.945 
4-538,039 
4-704,941 


f 


5 253,347 


5.516, 015 


1.276,28 11.338,22 5 


2.078, 928 2: 396,55 8 


2.182, 8740z. 540, 35 1 
2. 292,018. 6 


2.406, 61902. 
2.5 26, 95003. 
2.65 3,2973. 
2.785,90213- 
0925-200 .6 


| * 


5.003, 18816 


47 
1.418, 


639,47 


„ 


250,90; 


— 


l 


5-418, 387 
2-00 8.12 


840, 58 
7. 281, a5 
7.686, o8 


221. 88 


8. 2. | 


* n 2d 12 9 — ond — 
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TABL E III. continued. 
3.7 5 per Cent, | per Cent, ['4 per Cent, z per Cent. | & per Ci 1 


——— — — — — — 


_— 


Be 5.4.4 ; NIN - B64 3+ : S 1 
2.98, 226 3.571825 268,089] 6.08 1, 406 8.636, 08 
83.07 4.783 3.596, 511 4.438,81 6.385, 77 9-154,252] 
93.167, 026 3.825, 3710 4.516, 365] 6.704, 710 9.703, 507 
403.262,03) 3.959.259 4.801 ,020|-7.639,988[10.285,717 
25.287540 7854.23.10 7-391,988 10. 903, 861 
23.460,69 4241,57 $-192,783| 7.761, 58711. 557, 32 
3-564,530) 14389-7021" . geg te $-249,000112.250,444 
357 1,482 4:543-3414-5-016;515| 8.557,150112.985,481 
3787,59 470253585 :841,175} 8.985, 0013. 764,61 
453895, 043 4.866, 41 6.074.822 9.435814. 590,487 
474.017, 895 5. 07, 4 6.317,81 9:905,97 1115-465,916 
| 4814:132,251] 5,213,588 6.570, 5280. 401, 26916. 393,871 
721585555 
50 


4.256, 219 5.396, 064 6.833, 3490. 921, 3337.37, 504 
4.383, 906 5584, 920 7. 106,68 311. 40, 399 18.420, 154 
514.515,23 5.780, 399 7.390,95 ff 2-040, 6919.52, 363 
524,550,885 5.982,13 7.686, 8812.64, 808020. 696, 88 
534.790,41 6.192, 08 7.994, 052013· 274, 948 21.938,69 8 
5444.934124 6408,83 8. 313,8144t3.938,696|23.255,020 
ss. 082, 148 6.633,14 8.646, 36614.63 5, 630024. 650, 321 
5-234,613} 6.865; 301} 8.992, 221015. 367, 41226. 129, 340 
5.391651 51817886 9.35 1,91016.135,783 27.697, 101 
5.553.400 7.35 45282] 9.725,98 
5.7 20, 003] 7.611, 6820. 
5. 891,603] 7.878, o 
6.068.351] 8. 15 3,8240. 940, 412019. 13, 14534966, 952 
250, 4010 8.439,20 1.378, oa90z0. 593, 80237. 064, 969 
636,437,913] 8.734, 8001 1.833, 150K 1.623, 492039. 288, 867 
646.631, 5 10 9.040, 290012. 306, 762. 704, 66741. 646, 199 
656.829.982 9.356, 700.1 2.798, 7353. 839, 90044. 144,971 
667. 034,882] 9.684, 185 13-319,084/25-031,895140-793,009 
| 245928010. 023, 131013.843, 11226. 283, 490049. 601, 290 
463, 306110, 373,94 114.396, 836. 597,664 2.577, 367 
687, 205/10. 37% 02914. 972, 2090 z8. 977, 54855732, oog 
0 917, 82111. 42, 825015571, 618030. 426, 42559. 075, 930 
718.155, 3561.507416. 194, 48303 1.947, 74662. 620, 485 
7208. 400, 171. 904,3 3616. 842, 26233. 545. 13466. 377,715 
738.65 2,17%. 320,988 17.5 15,9523 222, 390% 0. 360, 378 
748.911, 578]12.752, 22218. 216,916. 983, 5 10%4. 582, ooo 
1759. 178, 925/13. 198, 5 50018. 945,254 (38.832,68 579.056, 920 
769.454, 293 3.650, 49919. 703, 544.774, 320083. 800, 336 
22 T2: 14.138,017|20-491,187142.813,056 88.828, 350) 


2 
„ 


— 
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TABLE III. continued, 


Y rs.\ 3 per Cent. 


10.030,05 
79110. 330, 961 
8010. 640, 890 
810.960, 117 
8211. 289,920 


—— 


4 per Cent. 


5 per Cent. wy 


14.633,468[21.310,834 
15.145,040]22.164,208 
15.075,737|-3-949»799 
16.224, 388023.971,791 
16.792, 241024. 930, 662 
17-379970125-927 ,859 


34 per TY | 
; 


5588 
657456 17.988, 269026. 965, 00 
8512. 335, 708J18.617, 85 828.043, 604 


8411.97 


. Mh Ao. a 


19.943915139.331,903 
20.041,952131.545,241 
21.364,421132.807,051 
22.112,175134-119,333 


914.729, 481022. 886, 102035. 484, 106 


92/15.171,36; 
935.526, 506 
94/16. 095, 301 
16.578, 160 


967.075, 505 


O OG —- Ow 


23.687, 115]036.903, 470 
24-516,104 38. 379, 609 
25. 374-230139-914,794 
20.262,328[41.511,385 
27.181,51 43.171,84 


977.587, 77028. 132, 86244. 898,715 


2 09292 


3.866 


L1ooſ19.218, 


-\O © 


29.117,513146.694,003 
30.136,626148. 562,450 


44-95 3,088] 94.158,057 
47-201,372} 99.807 
49.561, 4410105. 795,993 
$2.039,5131112.14.3,75 
54.041,488[118.872,37 
$7-373,5031120.004,7 

.242,2411133,505,00 
03-254,3531141-578,90 
417, % 50. 07 3, 638 
69.737 4924/159.078,057 
73.224,$20[168.622,7 
76.886, 610178. 740, 10 
80.730, 365189. 464,5 11 
66,883 200.832, 381 
89.005, 227 12.882, 32 
93-455-488/225.655,26 
98.128,263'239.194,5 
103.034,070 253.5 
108.180,410 
113-595»7 39 
119.275,517'301.977,0 
125.239,293,320.096 
131.501,257 


631 31-191,407150-504,948'131.5 $7:339-3 8 


19.269,483[29.165,349| 66 


208.759,03 
284.884,572 


,302,083 


1 2 4 7 | p 1 
i T. Ad BAL EA 5.1 
* . 


T A B L E Iv. 


Sbewing the Sum to which 11. per ann. will increaſe 
at Compound Intereſt in any Number of Ten 
not en ene a hundred. 


8 


YH 4 SF T per Cam: | 7 per Tent: | _T per Tent: | 


1 o, ooo 1. 000,000] 1.000,000|. 


ey 2] 2. 030,000 . oz. ooo 2. O40, ooo : 2.060, | 
| 3+ 106, 225 3.121,600| 3.152,500|. 3,183,600] 
27] 4: 2141942] 4-246,464] f. Jef 4+374,616] 
5.3 62,405] 5.416,322] 5-525,031] 5.037,092| 
| 6. 550, 152 6. 832,975 6.801,912] 6.975,318| 
717-0 7779-497) 7:898,294}, 8-142,008] 8.393,837) 
8 8.892, 3369.05 1, 686 9.214, 226 9.549, 108] 9.897, 467 
| 90. 159, 106010. 368, 49510. 582, 795/11. 026, 564 11.491, 315 
9 
I 


11. 463879111. 731, 393/12. 006, 10% 2. 57, 892 13-180,794 
12. 907,797 13·141,991 13. 486, 35 114. 206,787] 14.97 1,642 
12014. 192,029114.601 „9610 5 025, Sof 15. 917-126 16.869, 941 

115. 558.225 16.113, ozofrd. 626,837 17.712,82] 18. 882,137 
1417.86, 324/17.676, 9861 8.291,91 119. 598,631) 21.015, 055 
15(18.598•913ſ19. 295,580 20.023,87 1.57 8,5530 23. 2275 


1620. 156, 881 20. 971, zg zi. 824.5313. 057-491 25.072,52 
171.761, 587/22. 705, 01 523.697, 5 1225. 840, 3660 28.212,87 
1823.414, 43524. 499,691 25645412 28-132;384| 30.905, 652 
19 25.116, 868026. 357, 180027.671, 22930. 5 39, 03] 33.759, 991 
206. 870, 3748. 279, 68 19.778, oy 8033. 065, 954 36.785, 591 
2128.66, 485/30. 269, 47003 1.969, 2010357 19, 25 10 39. 992,726 
22 30.536, 8032.3 28,902 34.247, 95963 8.505, 214 43392, 290 
2332.45 2,883 34: 460,413/36.617,388[41-430,475| 46.995,827| 
24134-426,470130.666,528139.082,604|44-501,998| 50. 2 577 
25,36. 459, 26438.949, 85604 1.645, 908047. 727, gsf 54.864, 5 12 
26038. 5 5 2,04241.313,101044.311, 744651. 113, 4530 59.156, 382 
2740. 709, 633043 ·7 59, 6047. o84, 21454 ·669, 1260 63. 705, 765 
2842. 930, 92246. 290,627 49- 967,582158.402,582| 08.528.111 
2945. 218, 850 5 910, 7995 2.966, 28662. 322,110 73.639, 798 
00,7%. 575,415 1.622,56. 084, 93766. 438,847 79.058, 186 
315.52, 6784 429, 47059. 328, 335%. 760, 789 84.801,77 
325 2.502, 75857. 334, 50262.701, 46875. 298,829 90. 889,778 
335 5.077, 84150. 341, 210066. 209, 5 27860. 063, 770 97. 343, 164 
3457.7 20, 17605 z. 453.1520669. 857, 90885. 066, 959104. 183,754 
1 er 085 674, 012% 3.65 2, 2240. 320, 30111.434, 79 
3563228942. 225077. 598, 31595: 336,322'119-120,866 
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TAB L E. IV. continued. 


» 73 per Cent, | 3T per Cent, | 4 per Cent, | 


66,174,228 73.457.869 81 702, 246 
77. 028, 894] 85.970, 336 


69.159,44 
72.234232 
75-491,259 
78.063,297 
82,023,1 
85.483,892 
89.048, 499 
92.719, 861 
96.501, 457 
100. 396,500 
104.408, 395 
108. 540,647 
112.796, 867 
117.180,73 
121.696, 196 
126,347,082 
131.137,494 
136.07 1,619 


141.153,68 


146.388, 381 
15 1.780, 032 
157-333»433 
163.05 3,436 
158.943.539 

75.013, 391 
181.263,792 
187,701,706 
194.332,757 
201. 162,740 
208. 197,622 
21544439551 
222,906,858 
230.594,003 
238.511,885 


80.724,900 


90. 409, 149 


84550, 277 95˙925,515 
88.509, 537 99.826, 5 36 


92. 
96.848.629 


101.238, 331 
105. 781,672 
110.484, 031 
115+359»97 
120. 388,25 
125.601 5845 
130.997, 910 
136.582,83 
142.363, 236 
148.348,949 
154.538,05) 
160.946, 889 
167. 580, 030 
174+445»332 
181 550,918 
188.905, 200 
196.5 16,882 
204394973 
212-548,797 
220.988,005 
229.722,585 
238.762,876 
[248-119,577 


257.803, 762 
267.826, 894 


278. 200, 835 
288.937, 864 
300. 050, 689 


246.667, 242 
255.067, 259 


263.719, 277335˙·777,788 
272,630, 85 5348.5 30, lo 
281.809,78 10361.728, 561 


291.264, 


311.552,463 
323.456, 800 


g 


607,3711104-819,597 


110,012,381 
115.412,876 
121.029,392 
126.870, 567 


132.945,39 
139. 263, 206 


145-833-734 
152.667, 083 


71159-77 35707 


167.164,7 17 
174.85 1, 306 
182.845,35 8 


191.159.173 


198. 805, 5 39 


218.149,62 
227.875, 658 
237.990,85 
248.5 10, 312 
259+4509725 
270.828,75 

282.661,904 
294-968, 380 
307. 767, 119 
321.077,800 
334+920,912 
349-317,748 
304-290,458 
379-302,077 
396.056,560 
412.898,822 


439-414,775 
467.576, 621 


6 48 279,686 


89,000 


208.797,701 


448.031,306 


s per Ceat, 


101,628,138 


107-709,545 
114.095,023 
12047995774 
127.839,762 
135.231,51 
142.993, 338 
15 1. 143, 05 
159700, 155 
168.68 5,163 
178.119, 421 
188.026, 392 
198.426,62 
209+ 347 »995 
220.815,395 
232.856,165 
245-498,97 3 
258477 3,922 
272.712,018 
287.348, 2 

302.715, 661 
318.85 1,444 
335794017 
353-583,717 
372-262,903 
391.876,048 
412.469,851 
434-993» 343 
450.798,011 
480.637,911 
505-669,807 
531-953-297 


1 


— per Cent. } 


— 


348.978, 307 
394.172, 026 


559550, 962 
588.528, 5 2 
618.954,93 

650.902, 583 
684.4478 I 7 
719.670,208 
756.653,718 
795-486,404 


1027.008,09 
1089.628,585 


1380.005, 


* 


I—_ 


127.266.118 
1 35-9944205| 
145-058,455| 
I 54-761,965| | 
165.047,083 
175-9595544 
187.507,77 
199.758,03 
212.743.513 
226.508, 12 
241.098,12 
256.564,28 
272.958,4 
290.335,90 
308.756,58 
328.28 1,422 


PREY 


379.917,006 


418.822, 348 
444-951,689] 
472.648,90 
502,007,717 
533.128,18 
566.115,87 1 
601.082,824 
638.147,793 
677.436,661 
719.082,8 
763.227,832 
810.021,502 


859.622,792 
912.200,16 


967.932, 1 


— At... 
- 


835.250.224 


143.2281 
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TABLE. IV. continued. 


= at per Cent. *7 per Cent, | 5 per Cent, 2 C per ent, 


301. 001, 996,389. 527,5 507.770,873] 879-073, 760|1552.634, 
311.032,056404. 161,146 529.08 1,708 924.027 ,44811646.792,; 
80032 1.363, 018419. 306,786 55 1. 244,976 971.228, 8211746. 599, 
810332. 003, 909 434.982, 524 574· 294,77 51020. 290, 26201852. 395, 
820342. 964, 2645 1. 206, 912 598.266, 5661072. 829,77 5]1964. 5 39, 
830354·252, 947467. 999, 154 623.19, 2291 127.471, 2644208 3:412, 
| - 841355.880,5 35 485.379, 125 649.125,118]1184.844,82712209,416,: 
| 85 377-856,951 503. 367, 394 676.090, 12301245. 087, 682 342.981, 
f 860390. 192, 6605 21.98 5, 28 3 704. 133, 72801 308.341, 4222484. 560, 
872.898, 44041. 254,237 733 299, 7374.78, 493634. 6345 
8841 5.985, 393561. 198,652 763.631, 0401444. 496, 4182793.7 12, 
89429.464, 95558 1.840, 605 795.176, 28215 17.721, 2382962. 335, 
243.348.9535 3.205,07 827.983,33311594-607,3003141.075, 
91457-0649, 370625. 317, 202 862. 102, 6671675. 337.6653330. 5 39. 
92472378, 85 1048. 203, 3of 897.586, 7 301760. 104, 54935313720 
| 931487-550,2171671.890,420| 934.490, 2441849. 109, 7763744· 250 
94503. 176, 236696. 406, 585 972.869, 854942. 565, 26503969. 909. 
9555 19.272, 25%21.780, 8151012. 784, 6482040. 693, 528042069. 104, 
9655 35.850, 186% 48.043, 1441054. 296, 0342 143.728, 20504462. 650, 
97552.925, 92775. 224, 6541097. 467,875 25 1.914, 618647531. 409 
19 570.513, 452803. 357, 517/1142. 366, 5900365. 5 10, 3465016.294 
99588.628, 8668 32.475, 301189. 06 1, 254ʃ2484.785, 86305 318.271, 
1100[607.287,7321862.611,656/11237.623,70412610.025, 15615638. 368, 


— 


78 


— 
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CONSTRUCTION of the four preceding 
| Tables. © 

THESE Tables may be met with in 
moſt of the books which treat of compound 
intereſt and annuities ; but there has been, 
in this work, ſo much occafion for referrin 
to them, that it was neceſſary to ſave the 
reader the trouble of turning to other books 
for them. 

The 1ſt, 2d, zd, &c. numbers in the 
firſt table, are the quotients of unity di- 
vided by the iſt, 2d, zd, &c. powers re- 
ſpectively of 11. _—— by its intereſt for 


2 year; chat is, - SN Ss &c. # ſignifying 


11. increaſed by its 7 for a year; or 1.03, 


1.035, 1.04, 1.045, 1.05, 1. 06, as the in- 
tereſt is 3, 34, 4, 41, 5, or 6 per cent. 

The 2d, 3d, 4th, &c. numbers in the ſe- 
cond table, are the ſms of the iſt and 2d ; of 
the iſt, 2d, and 3d ; of the 1ſt, 2d, 3d, and 
4th, &c. &c. numbers reſpectively in the 
firſt Table. 

The numbers in the 3d Table are the 
powers of 17. increaſed by its intereſt for 
a-year ; that ” ”; ; 1%; Ge 

The ad, zd, 4th, &c. numbers in the 
4th Table, Fo he ſums of the 1ſt and 2d; 
of the iſt, 2d, and 34; of the iſt, 2d, 3d, and 
4th, &c.. numbers in the 3d Fable, with 
unity added. 

N. B. At the cloſe of this collection there 
is a continuation of theſe Tables for the in- 
tereſts of 7, 8, 9, and 10 per cent. 

| Usss 


t 2 3 


4 TT f the preceding 7, ade. 
. "Queſtion I. To what fam. or annuity will 
any given ſum or annuity increaſe in a given 
number of years, at a given rate of com- 
pound intereſt ? 
Anſ. Multiply the number in Table 34 
under the given rate and oppoſite to the 
given number of years, by the given ſum or 
annuity, and the product will be the anſwer. 
EXAMPLE. The product of 40/. ; into 
2.0258 (that is, /.81.032) is the ſum to 
which 4o/. principal will 9 in 18 
years, reckoning intereſt at 4 per cent.; 
and the ſame product is likewiſe the an- 
nuity to which an annuity of 401. will in- 
creaſe in the ſame time, reckoning the ſame 
intereſt. 


' Queſt. IT. To what ſum will a given an- 
nuity amount at a given rate of compound 
intereſt for a given number of years? _ 

Anſ. Multiply the number in the fourth 
Table under the rate and oppoſite to the 
given number of years, by the given annuity, 
and the product will be the anſwer. , - 

_ ExamMPLE. The product of 4o/.. into 
25.6454 (that is, J. 1025. 826) is the ſum to 
which 40/7. per ann. will amount in 18 
years, reckoning intereſt at + Per cent. wy, 


Uſes of the preceding Tables, [33 
Queſt; III. In what number of years 
will a given ſum or annuity increaſe to another 
given ſum or annuity in conſequence of being 
improved at a given rate of intereſt ? _ 
Anſ. Divide the latter /um or annuity by 
the former. Find the quotient (or the num- 
ber neareſt to it) in the zhird Table, under 
the given rate, and the years oppoſite to it 
will be the anſwer. | 
EXAMPLE. The quotient of 1025.8267. 
divided by 40, is 25.6454, which number, 
under 4 per cent. in the third Table, is op- 
poſite to 18 years; which, therefore, is the 
number of years in which 401. will increaſe 
to 1025. 8261. if improved at 4 per cent. 
compound intereſt. i. BBs 


Queſt. IV. In what time will a given an- 
nuity amount to a given ſum at a given rate 
of intereſt ? 2 5 

Anſ. Divide the given ſum by the given 
annuity. Find the quotient (or the number 
neareſt to it) in the fourth Table under the 
given rate, and the number of years cor- 
reſponding to it will be the anſwer. 

EXAMPLE. A perſon owes 1000/7. and 
reſolves to appropriate 10/. per ann. of his 
income towards diſcharging it. In what 
time will ſuch an appropriation, intereſt 
being at 4 per cent. amgunt to a ſum equal 
to the debt ?——1o00/, divided by 104. 
gives 100/., The number in the fourth 
Vor. II. Part I. _ Table 


24] Uſes of the preceding 7. ables. 


Table, under 4 per cent. and neareſt to this 
quotient, is 99.8265, which correſponds to 
41 years; and this, therefore, is the time 
in which ſuch an appropriation would fink 
the debt. In like manner, it may be found 
that an appropriation of a million per ann. 
would, in the ſame time, fink a public debt 
of a hundred millions, carrying 4. per cent. inte- 
reſt; and, in 56 years, a debt of #4w9 Hun- 
dred millions; and in 82 years, a debt of fx 
hundred millions. 


Queſt. V. In what time will a given prin- 
cipal be annihilated by taking out of it, at 
the end of a year, a given ſum; and after 
that, the ſame ſum annually, together with 
its growing intereſts ? 

Anſ. In the ſame time in which an equal 
annuity would amount to the given principal. 

A perſon, therefore, poſſeſſed of 1000/7. 
capital, bearing intereſt at 4 per cent. would, 
by Queſt. IV. reduce it to nothing in 41 
years, by taking out of it 10/1, at the be- 
ginning of the firſt year, and as much more 
every following year as would be neceſſary, 
together with the intereſt of the remaining 
capital, to make his annual income con- 
ſtantly gol. 
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Shewing the Probabilities of the Duration of 


35 


Life, as deduced by Dr. Halley from Obſerva- 
tions on the Bills of Mortality of BREsLAw. 


—_— 


ages vie. L Se Lg lf Life} .- ning. af Life 
"1 100043 [31523 8 [| 61 [232 | 10 
2 | 855| 57 || 32 | 515 | 8 6222210 
3 | 798] 38 || 33 [507 | 8 63 [21210 
4 | 760] 28" || 34 [499 | 964 [202 | 10 
5 732 22, || 35 490 9 ||65 [192 10 
6 | 710] 18 || 36 [481 | 9g || 66 |182 | 10 } 
7 | 692] 12 ||37 [472 | 967 7210 
8 | 680| 10 38463 9 6816210 
9 | 670] 939454 96915210 
6611 840% 443 970 [142 | 11 | 
653] 7 41436 97 [131 [27 
646] 6 ||42 427 10 || 72 [120 | 11 } 
640] 61143 4% 10 |} 73 | 109 | I 
634] 6 44 40% | 10 (| 74 | 98 | 1O 
628]. 6 1145 | 397 | 10 ||75 | 88 | 1O 
622] 646387 10 [76] 7810 
616] 6 47 377 1077681 
610] 6 || 48 36710 78 58 9 
6044 649 357 1179 | 49 | 8 
598] 650346 1180 41] 7| 
3924 651335 | 11 [|81 | 34 | 6 
586| 7 [52 | 324 | 1182 28 | 5 | 
579] 633313 11 [|83 23 4 
573 654 302 10 [| 84 | 19 | 4 
567 755 |292 | 10 ||85 | 15 | 4 
| 560] 7 || 56] 282 | 10 [| 85 | 11 | 3 
533 7 || 57 27210 || 87 61-3 
546] 7 || 58 | 262 | 10 || 88 5 2 
5391 859252 10 || 89 1 
531]. 8 j| 00 [742 | 10 || 9O I | r | 


[C] 2 


36] 


Tx» 4328. 
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Shewing the Probabilities of the Duration 


of Human Life at all Ages, formed from 


the Regiſter of Mortality at Northampton, 
for 46 Years from 1735 to 1780. 


- 


.4 Decr.j[Age. Living.[Decr. Age. Living. ſöecrem. 
1340 31] 4310] 75 || 65 | 1632 | 8© 
5541] 32] 4235] 75 || 66 | 1552'| 80 
553 33] 4160] 75 67 | 1472:| 80 
5531] 34] 4935] 75 || 68 | 1392 | 80 
13071]. 35] 4910} 75: || 6g | 1312 | 86 
502/36 3935} 75 || 70 | 1232 | B80 
| 3351] 37] 3860 75 || 71 | 1152 | 80 
| 19738 3785] 75 || 72 | 1072 | 80 
1841} 39] 3719 75-1} 73 | 992 80 
1401} 49] 3635] 76 [| 74 | 912 | 80 
roll 411 3559} 77 || 75 | 832 | 80 
80042 3482] 78 || 76 | 752 | 77 
600 43] 340% 78 || 77 | 675 | 73 
| 521] 44] 3320] 78 || 78 | 602 | 68 
| 50453248 78 79] 534 | 65 
50 461-3170] 78 80 | 469 | 63 
| 5011 47] 3092] 78 || 81 | 406 | 60 
| ol] 48] 3014] 78 || 82'] 346 57 
5o[1 49] 2939] 79 | B3 | 289] 55 
531] 50] 2857] 81 || 84 | 234 | 48 
581] 51] 2776] 82 || 85 | 186 | 41 
| 63]] 52] 2694} 82 || 26 -| 145 | 3 
671] 53] 2612] 82 || 87 111] 2 
72[] 54 2530] 82 || 88 | 83 | 21 
751] 55] 2448] 82 | 89 | 62 | 16 
751] 56] 2366] 82 [90 | 46 | 12 
7511 57 | 2254} 82 [91 34 | 10 
751] 58] 2202| 82 || 92 24 8 
751159 2120] 82 || 93 16 7 
7510 60 2038 82 || 94 9 5 
75161 1956 82 [95 1 
751] 62] 1874] 81 || 96 1 1 
751] 93] 2793] 81 || - — 
2 64 1212 80 L29198 11650 


N. B. 
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VN. B. The decrements in this Table for 
the four quarters of the firſt year of life, 
are given nearly in conformity to the Cheſter 
regiſter of mortality (ſee Table 41ſt in this 
collection); and the ſame is true of the de- 
crements at 3 and 4 years of age, the Nor- 
thampton regiſter affording no direction at 
theſe ages, becauſe it gives only the totals 
of deaths under two years of age, and be- 
tween two and five. Many more obſerva- 
tions on the method J have purſued in form- 
ing this Table, may be found in the Poſt- 
ſcript to the Second Eſſay in the preceding 
Volume, p. 314, &c. ; and in the Fourth 
Eſſay, p. 358, &c. | 

It is proper to add, that it has been taken 
to be the foundation and guide of the bu- 
ſineſs tranſacted by the Society in CHATHAM= 
SQUARE, for Equitable Aſſurances on Lives 
and Survivorſbips; and that the Tables of 
this Society, which will be given hereafter, 
together with the Tables of the values of 
ſingle and joint lives from Table XVIII to 


Table XXXII. have been all calculated 
from it. 
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TABLE VII. 


Shewing the EXPECTATIONS of Human 
Life at every Age, deduced from the 
Northampton Table of Obſervations. 


; 
[Ares Expectat, | Ages. Expectat, || Apes. Expectat. Ages Ex pectat : 
o | 25.18||25 | 30.85||50 | 17.99|| 75 | 6.54 | 
1 | 32.742630 33/0/51 | 17.50||7/6 | 6.18 F 
2 | 37.79/27 [29.8252 17.02 || 77 | 5823 1 
3 | 39 551128 29.3053 16.5478 5.48 : 
4 .| 40.58[|29 | 28.79||[54 16.0679 | 5.11 ; 
540.8430 | 28.27||55 | 15.58|| 80 | 4.75 7 
6 | 41.07||321 [27.760056 [1.10810 441 3 
7 | 41.03||32 | 27-241|57 14.6382 4.9 
8 | 40.79}|33 | 26.72/38] 14.1583 3.80 ; 
9 | 40.30||34 | 26.20||59 | 13.08|| 84 | 3.58 7 
10 | 39.78|1|135 | 25.08||60 | 13.21]] 85 | 3.37 ; 
11. | 39.141|36 | 25.16||61 | 12.751] 86 | 3.19 | 
112 | 38.49]|37 24.6462 12.28||87 | 2.01 ; 
12 | 37.83!]28 24.1263 | 11.811] 88 | 2.86 
14 | 37-17j]39 23. 0064 [11.35 89 | 2.66 
1536.510040 | 23.08||65 | 10.88|] go | 2.41 
1Þ | 35.85|141 | 22.50||66 | 10.4291 | 2.09 
17 35.2042 22.0467 9.9692 | 1:75 
19 | 34-58[|43 | 21.54|08 9.5093] 1.37 
19 | 33-99||44 21.0369 9.05/94 | 1.05 
20 | 33.431145 20.5270] 8.6095 | 0.75 
21 32.90% 40 |'2002||71 [8.1796 | 0.50 
22 32.39 4719.381072 7.74 
23 3.38048 | 19.00||73 | 7.33 
24 31.3649 18.49 74 6.92 | 
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Shewing the Probabilities of Life at NoR- 


[39 


: 
: 
5 


/ WICH. See page 359, Vol. I. 
. Halen“ bf Tit. Aer, tiviog. of Life Ager Heinz. ef Life | 
: o'|1185[320 32 | 392 6 63174 9 
: 1 | 8651160 33386 6 641683 | 9 
W | 2 | 705| 6034380 6 65 [156 | 9 
3645 32 || 351374 | 666 [147 9 | 
: 4 | 613] 23 ||36 [368 | 65 ||67 |138 9 
; 5 590 20 ||37 362 6 [68 129 9 
; 6 | 570 16 38356 | 6 [69,1209 
5 7 | 554] 13 [39350 70/070 1 9 
8 541] 11 40 343 6 71 102 8 
? 9 | 530] 9 ||4i]337 | 672 | 94 | 5 
N io | 521] 7 42 331] 6 |]73 | 86 8 
W |: | 514] 643325 774 78 | 8] 
l 12 | 5080 6 [44318 | 7 []75 | 70 8 
502 543311 776627 
497 5 [46 304 7077557 
492 5 47 297 778 | 48 | 6 
487] 5 [48290 70/7942 5 
432] 5 [49283 78037 [5 
477 5 (50276 7 [81 32 | 4 
472] 5 [1269 7 [8228 4 
7 6 522627 1183 24 4 
4601] 653255 8 [84 20 3 
455] 654247 | 8 [83 17 | 3 
449] 655239 886 | 14 | 3 
443 6 56 1231 | 8 ||87 | 11 2 
437 65/223 8 38 g| 2 
431] 7558218 8 [89 7 | 2 
424 7 59 [207 | 8 %% 5 | 2 
7 74099 8 [gt] 3 | 2 
410] 6 ||61 |191 8 92 I I 
404 | 6 [62 [183 9 []93 I 1 
3981 6 "A 
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TABLE 


Shewing the Probability of 5 Duration of 
Life in LoN DON, deduced by Mr. Simpſon 
from Obſervations on the Bills of + con 
tality in Lonpon for 10 Years, from 1728 


49] 


to 1737. 
u Te b 
10000320 || 27] 321] 654135 ö 
1] 680133 || 28] 315 7 || 55|129 
2| 547] 51. || 29] 308] 7 56|123 
| 3] 490] 27 || 30] 3010 7 | 57117 
4| 469] 17 || 31] 294] 7 || 58|112 
5| 452 12 32] 287] 7 59j107 
6]- 4400 10 || 33] 280] 7 || 60j102 
7 430] 8 || 34] 273] 7 || 61] 97 
| 8] 422j 7 || 35] 2666 7 || 62] 92 
| 9] 415] 5 || 3%] 259] 7 || 63|. 87 
10] 410] 5 || 37] 252] #7 || 64| 82 
11] 405] 5 || 38] 245] 8 || 05] 77 
12] 400] 5 || 39] 237] 8 || 66] 72 
13] 395] 5 || 409] 229] 7 67] 67 
14| 390] 5 || 41] 222] 8 || 68| 62 
| 15] 385] 5 || 42] 214| 8 || 69] 58 
| 26] 380] 5 || 43] 206| 7 70 54 | 
17 375] 5 || 44| 199] 7 || 71] 50 
180 370 5 || 45| 192] 7 || 72] 46 
| 19] 365] 5j| 46] 185 7 || 73] 42 
20 360] 5 || 47] 1780 7 || 741.39 
21] 355] 5 || 43] 171] 6 || 75] 36 
22 359] 5 |} 49] 165 6 76 33 
| 23] 345] 6 || 50] 159] 6 || 77] 30 
| 24| 329! 6 || 51] 153] 6 || 58] 27 
25 333] 6 || 52] 147] 6 || 79] 25 
201 3271 6 || 531 1421] 6 IÞ | 


| 
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Shewing the Expectations of Life in Lon DON, 


according to the preceding Table. See 
Mr. Simpſon's SelefF Exerciſes, p. 255. 
"Age. | Expedtation. || Age. | ExpeRation. . | ExpeRation. 1 
0:1]. 19.2 1] 27 | 25:1 14.5 
I 27.0 || 28 | 24.6 14.2 
2 | 32.0 || 29 | 24-1 13.8 
3 340 || 30 | 23.6 13.4 
4 35.6 31 23.1 13.1 
5 36.0 32 22.7 12.7 
6 | 36.0 33 22.3 I2.4 
7 | 35-8 || 34 | 21:9 12.0 
8 35.6 35 | 27.5 11. 6 
94 35.2 36 21.1 11.2 
| 34.8 37 20.7 10.8 
34-3 || 338 | 20-3 10.5 
33-7 f 39 192 10.1 
33-1 40 19.6 9.8 
32.5 41 19.2 9.4 
31.9 42 18.8 9.1 
$12 42 18.5 8.8 
30.7 || 44 | 18.1 8.4 
30.1 45 17.8 8.1 
29.5 46 | ' 17.4 7.8 
28.9 47 17. 0 7.5 
28.3 4816.7 7.2 
27.7 -|| 49 16.2 6.8 
27.2 50 | 16.0 6.4 
26.6 51 15.6 6.0 
26.1 52 15.2 1 
25.6 53 | 14:9 5.0 


* 
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EA L © XI. 


Shewing the Value of an Annuity on One Life, ac- 
cording to the Probabilities of Life in Lov DO. 
See Mr. Simpſon's Select Exerciſes, p. 260. 


2 425 38338 88 38 033 [28 [8 
1K 4 8 4 48 
F nn 
S ESCO Es HESS 8 |= 8 
| 6118.$]16.2|[14.1][31]14.8|12.9]11.4||[56]10.1] 9.1 8.4 
718.916.314.232 14. 6012.7 11.3057 9:9} 8.9 8.2 
8 19.016.414. 3033014.4 12.611.258 9 8.7] 8.1 
9119.0|16.4|14-3}|34|14-2/12-4|11.C||59] 9.4} 8.6] 8.0 
e916. 414.2035014. 112. 10.9% 9.2} 8.4| 7.9 
119.006.414.300 36013. 9012. 110.861] 8.9 8.2] 7.7 
12 18.916. 3014.2 037/13.7/T 1.910.662] 8.7] 8.1] 7.6 
318.716.214. 1038013. 501 1.810. 563] 8.50 7.9 7.4 
1418. 516.014. 003913. 30 1.6010. 464] 8.3 7.77.3 
15018. 3015.81 3.94013. 201 1. 510. 365 8.0: 7.5] 7.11 
— — — — | Red — — —— 1 — — Keenan Di 
1618.1 5.63.7 1013.011410. 26 7 8: 7.3 6.990 
1717.95. 413.5042012. 81 1. 210. 167 7.6] 7.1] 6.7] ME 
181.6015. 21 3.44/12. 601 1. 110.068] 7.4] 6.9 6.6 4 
197.4015. 0013.204412. 5 1.0 9.969 7˙1 6.7] 64 
2017. 24.801 3-C[|4.5]12 3010.8 9.870 6.9 6.5] 6.22 
217.0014. 712.9046012. 100.7 9.771 6.7 6.3] 6.00 
22016. 8014.51 2.74711. 000. 5 9.572] 6.5 6.1] 5.8 at 
23116, 5114+ 312.6048011. 810.4 9.473 6.2 5.9| 5.60 
24[16.3114-1112-41[49]1 1. 610.2 9.374] 5-9 5-0] 5-4] 
25119 1(14.0112.3||50/11.4[10.1] 9.2||/75| 5.6, 5.4] 5-2] Wl 
— — — — —— — — 75 
615.913.812.105 11.2 9.9 9.0 > 
27j15.6|13.6|12.c||52|t1.c| 9.80 8.9 — 
2815.413401 1.805 310.7 9.6 8.8 8 
29 15.213.211. 7410.5 9.4] 8.6 8 
30/15. 013.111.605 510. 30 9.3] 8.5 
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TABLE XI. 


Shewing the Value of an Annuity on the joint Con- 
tinuance of Two Lives according to the Proba- 
bilities of Life in LoD . See Mr. Simpſon's 
Select Exerciſes, p. 266. 


223 ln 22 2 8 22 l 
2527 28 35 2 2757 28 34 38 
3% [EK EEA S858 EK 
10 [14.713.001 6 20 12.811.310. 1 
15 14.312.713 2512.2 10.8 9.7 
| 20 13.812.2 10.8 30 11.6t-o. 3] 9.2 
| 25 13.111.610. 2 35 10.99 8 8.84 
30 [12.3 10.9 9.7 40 [10.2] 9.2 8.4 
10 | 35 11.10.20 9.12045 [9.5 8.6 7.9 
40 10.7 9.6 8.6 508.8] 8.00 7.4 
45 [10.0] 90 8.1 55 | 8.1] 7.5] 6.9 
50 | 9.3] 8.4 7.6 607.4 6.9] 6.4 
155 | 8.6] 7.80 7.1 65 | 6.7] 6.3] 5.9 
60 7.8 752 6.6 70 6.0 5.7| 5.4 
65 | 6.9 6.5] 6.1 75 | 5-2] 5.0] 4-8] 
70 | 61] 5.8] 5.5] —|—|—|—_|— 
73 5.3 5.1 4.9 25 11.8 10.5 9.4 
—— — — — 1 130 -r. 30. U 9.0 
1513.9 12.3011. 0 35 110.7] 9.6] 8.6 
20 13.311.810. 40 [10.0] 9.1] 8.2 
25 12.611.210. 45 9-4] 8.5] 7.8 
| 39 1.910.609.5025 508.7 7.9] 7.3 
| 35 [11.2]10.0] 9.0 55 8.0 7.4| 6.8 
40 10 4 9:4] 8.5 607.3 6.8 6.3 
15 459.6 8.8] 8.0 656.6 6.2] 5.8 
508.9 8.2] 7.5 70 | 5.9] 5.6] 5.3 
55 | 8.2] 7.6] 7.0 75 | 5-1] 4:9] 4.7 
60 | 7.5] 7.0] 6.5]|—|—|—|—|—]| 
65 | 6.8] 6.4] 6.0 30 [10.8] 9.6 8.6 
PN 70 | 6.0] 5.7] 5.43035 flo. 3 9.2] 8.3 
| 75| 5.21 5.0] 4.8 409.7 8.8 8.0 
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T ABLE 8. 


T- A:.R: 1: RH. 


Shewing the Probabilities of Life in Loxpox, on 
the Suppolition that all who die in Loxnpon were 
born there. Formed from the Bills, for 10 Years; 


145 


from 17 ah to ids See Vol. I. p. 343, &c. 
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\SO cow Gama +>wtLd _ 


Perſons | 


living. 

1000 
760 
661 
619 
590 
569 
556 
546 
539 


584 


930 
526 
522 
518 
515 
512 
509 
506 
503 
499 
494 
487 
479 
471 
463 
455 


447 


439 
431 
422 


413 
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Perſons 
living. 


40⁴ 


395 
386 


322 


368 
359 


- 350 


341 
332 
322 
312 
302 
292 
282 
272 
262 
252 


242 


233 


224 


215 


206 
198 


190 
183 
176 
169 
162 
155 
147 
139 


—— 
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Perſons 
* } living. 


132 


| Decr. 
of Life. 
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TABLE XIV. 


Shewing the true Probabilities of Life in London 
till the Age of 19. See Vol. I. p. 347, &c. 


A Perſons liv- Decrements 
8e. ing. of Life. 
O | 750 240 
* 99 
2 411 1 
3369 29 
4 340 21 
3 39 13 
6 306 10 
7 | 296 7 
8 | 289 5 
4 
to | 280 4 
"ry 270 4 
14272 3 
13 269 3 
14 | 266 3 
15 263 3 
- 16 | 260 3 
a7 7-87 + 
18 | 233 4 | 
19 | 249. 5 
20 | 494 .|_ 
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2 
: 
5 
% , 
Wo 
% 
4 
* 
* 
* 
* 


nr 


D 


Shewing the true Probabilities of Life in London 
for all Ages, formed from the Bills for 10 Years, 
from 1759 to 1768. See Vol. I. p. 347, &c. 
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Perſons 
living. 
1518 
1032 
832 
747 
688 
646 
623 
603 
589 
577 
567 
558 
549 
541 


534 
528 


522 
515 
508 
501 


487 
479 
471 
463 
455 
44 
439 
431 
422 
413 


494 


Decr. 
of Lite. 


486 


Ages. 
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Perſons Decr, | 
living. of Life. 


404 
395 


386 


377 
368 
359 
350 
341 


332 
322 


312 
302 


292 
282 


272 
262 


252 


242 


233 | 


224 


215 


206 
198 
190 
183 
176 
169 
162 
155 
147 
139 
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Perſons 
livinęe. 


132 
129 


Decr. | 
of Life, 
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4}. TARLEES 
_ TABLE i. 
Shewing the Probabilities of the Duration of 


Human Life in Lonpox, and formed from the 
Bills for ten Years from 1771 to 1780. 


[Aze. Living. Derr. Age, Living. Deer. | Age. { Living. Decr. 
| 0284529018 34] 7949] 190 68 {| 1831 | 130 
| 1119434130001} 351 7759] 190 || 6g | 1701. | 139 
211643411536 || 36] 7569] 190 71571 | 130 
31148981200 37] 7379] 19071 | 1441 | 120 
| 4113698] 800 38] 7189 190 72 | 1321 | 120 
5 [12898] 500 39] 6999} 200 || 73 | 1201: | 120 
12398} 318 40 6799 210|| 74 | 1081. | 110 
7 | 12080] 210 41.6589] 210|| 75 | g71 | 110 
8 [11870] 160]] 421-6379] 210 || 76 361 | 100 
9 [11710] 130 434 6169] 21077 | 761 | 160 


1011580] 130 44] 5959] 210 || 78 661 | 'go 
11 [11450] 130 45 5749] 200 || 79 |, 571 | Bo 
12[11320] 130 46} 5549; 200 || Bo | 497 70 
13 |11190f 130 47 | 5349] 200 || 81 |. 421 60 
I4 [11060] 130 48} 5149] 200 || 82 | 361 | 52 
15 [19930] 130 49 49491-1939} 83 | 309 | 48 | 
1610800 130 50 4756 190|| 84 |, 261 44 | 
17 [10670] 130|| 51 4566] 190 8g | 217 [ 40 
| 52| 4370] 180] 86 | 177 | 35 
19 [10405] 135 [ 53 4196 180|| 8 | 142 | 30 
29 [10270] 140 544 4016] 180 88 | 112: 25 

12 101300 150 55]. 3836] 170 89 8 | 20 
22 9980] 155 56 3656 170 go 67 15 

123 9825] 15557 3406 165 9 | 52 | 12 | 
| 24 | 9670] 16058 3331] 160 |} 92 40 10 
25 | 9510] 160 59] 3171] 160 |} 93 30 . 8 


26 9350 160] 60] 3011} 160 94 22 7 
27 9190] 170{} 61 28510 150 95 t 
28 | go 17 62 2701 150 96 3 
29 | 8850] 1711} 631 2551] 150 97 4 3 
39] 8679 180 64] 2401| 150 || g8 | I | I 


31 8499 180 ff 65| 2251 140 
32 8319 180 66] 2111 140 1 572781] 28452 


33181391 190 l 67 1971] 149 | l 
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REMARKS on the. preceding Table. 


According to this Table, the numbers 
dying in every decad of life from 20 to old 
age, are the very numbers given by the bills. 
For inſtance. The ſum of the decrements in 
the Table between 20 and 3o, between 30 
and 40, between 40 and 50, between 50 and 
60, between 60 and 70, between 70 and 80, 
between 80 and go, and above go, are 1591, 
1880, 2043, 1745, 1440, 1080, 423, and 
68, reſpectively; and theſe are the average 
numbers which, according to the bills, have 
died annually in London, in theſe ſeveral di- 
viſions of life, from 1771 to 1780. The ſum 
of all theſe numbers is 10270, which, there- 
fore, agreeably to the directions in the 4th 
Eſſay, p. 345, &c. is given in the Table as 
the number of the living at the age of 20. 
The proportions of the decrements-befpre 
20, are likewiſe exactly the ſame: with thoſe 
given by the bills. For inſtance. The num- 
ber (deducting the abortive and flill-born) given 
by the bills as having died annually under 
two years of age from 1771 to 1780, is 7000; 
and the numbers given as having died be- 
tween 2 and 5, between 5 and 10, and be- 
tween To and 20, are 2060, 768, and 763. 
Theſe. decrements, according to the Table, 
are 12018, 3536, 1318, and 1310; which 
numbers are in the fame proportion to one 
another with the former numbers; and the 
Vox. II. Part J. [D] number 
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numbers of the living correſponding to theſe 
decrements are ſo adjuſted, as to make the 
number dying annually between 8 and 16, 
as ſmall as is conſiſtent with any degree of 
credibility z that is, they have been ſo ad- 
juſted as to make this laſt number only an 
- 86th part of the whole number living, which 
is a ſmaller proportion than Mr. Wales ſays 
have. for 20 years died of children of the 
ſame ages in Chri/t's- Hoſpital, though near 
a third reſide in the country. See the note 
p- 349, Vol. I. | 

It ſhould be obſerved here, 8 the 1 num- 
ber living at 20, and the proportions of the 
decrements before 20, and the probabilities 
of living in one diviſion of life being ob- 
tained or aſſumed, all the numbers in the 
ſecond column of this Table, are ſo far de- 
termined as to render it not poſſible to fall 
into any material error in fixing them. —It 
is neceſſary to add, that though the particu- 
lar decrements under two years of age, be- 
tween 2 and 5, &c. are given by the bills 
too ſmall; this affords no reaſon for con- 
cluding that their proportions are not given 
right. On the contrary; the reaſons men- 
tioned in the note p. 360, Vol. I. ſeem to 
prove they may be depended on. 

The account now given ſhews, that moſt 
probably the preceding Table exhibits the 
probabilities of living conſiderably too high 
before the age of 20; and it does this cer- 
| tamiy from 20 to 35 or 40, for the reaſons 
1 explained 
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explained in p. 345, 346, &c. Vol. I.; and in 
old age it gives the probabilities of living ra- 
ther ipher than they are in ſituations the 
moſt healthful. We may, therefore, ſafely con- 
clude that it exhibits the ſtate of human life 
in London as upon the whole more favourable 
than it is. According to this Table, however, 
one half of all born in London die in the firſt 
four years; and the expectation of a child at 
birth is only 194.—lIt is farther obſervable, 
that for all ages after 20, it agrees ſo nearly 
with Table gth formed from the bills from 
1728 to 1737, and with Table 15th formed 
from the bills from 1759 to 1768, as to de- 
monſtrate that, for the laſt 50 years, there has 
been no change in the ſtate of London which 


> RE has greatly affected its influence on the dura- 

tion of human life. This will appear from 

| WY the following compariſon. | 

t Expettations By Table gth By Table 15th By Table 16th 

of Life at | : 

- 8 20 28.9 29.3 29.6 

s 25 26.1 26.6 26.7 

— 8 30 23.6 24.1 24.1 

n 35 2149 21.7 21.6 

1— 40 19.6 19.8 19.3 

to 3 17.6 17-4 
50 16.0—— 15.9 15.8 

t 55 14-2 13-9 13.6 

he 60 12.4 : 7 


- 
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It. cannot, but be reckoned remarkable, that 
the duration of human life in London ſhould 
come -out by-the bills ſo nearly the ſame at 
the three periods for which the Tables men- 
tioned in this compariſon were formed. A 
ſmall difference, indeed, appears from the 
age of 20 to zo in favour of London in its 
preſent ſtate; but it muſt not be depended 
on as a reaſon for concluding that London is 
now leſs prejudicial to health than it was; 
for Vir. Simpſon, in forming Table gth, did 
not take, as I have done, the decrements of 
life between 20 and zo exactly from the 
bills, but extended his corrections very pro- 
perly to this diviſion of life as well as thoſe 
preceding it ; and had I done the ſame, the 
expectations for 20 and 25, deduced from 
Tab! les 15th and 16th, would have been leſs 
than they are.—— With reſpect to all ages 
before 20, nothing certain can be collected 
from theſe Tables. The laſt makes, indeed, 
one half of the children born to ſurvive 4 
years of age, whereas the other Tables make 
one half live only to three years of age; but 
it ſhould be recollected, that this difference 
has been occaſioned by the act of parliament 
paſſed in 1767, and mentioned in the notes, 
p. 257, 36, Vol. I. requiring all pariſh 
children to be ſent into the country for 
ſix years. If only a thouſand burials of 
infants under two years of age, and born 
in London, have by this act been taken 
out of the bills, which uſed to be, and ought 
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to be, included in them; it will follow that 
one half of the ehildren born in London do 
not live to three years of age; and a table 
conſtructed in the manner of the laſt table, 
would have ſhewn this as well as the other 
tables. Mr. Howlett tells us, that this 
deficiency amounts to 2100 ; and were this 
'true, it would follow that London is now 
more fatal to children than ever it was. But 
I have learnt not to rely on Mr. Howlett's 
accounts. See the note in Vol. I. p. 257. 
This Table would have been very nearly 
the ſame, had it been formed from the bills 
for the laſt fve years from 1777 to 1781, 
inſtead of being formed as it is from the 
bills for ten years from 1771 to 1780. 
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TABLE XVII. 

Shewing the Value of an Annuity on a fingle 
Life at every Age, according to the Probablli- 
ties of the Duration of Human Life at Nok- 


. THAMPTON, See Table VI. p. 36. 


Is Value at Value at Value 7 Ages. | Yalue at] Value at ; 
. 3 per Ct. 4 per Ct. 5 per Ct. Wenz per Or, 4 per Ct. g 
Birth 110. 327 8.863]] 35 15.938 14-039 1 
ye 13.008 11.274] 36 [15.729 13.880 5 

11 {j16:021/13.465|11.563]] 37 |15.515|13.716 ; 

| 2 |18.599115-033|13.420]| 38 [15.298 13.548 | 

{ 3 119:575116.462 14.1351} 39 [15-075113-375 1 

4 20.210017. 01014613] 40 2 13.197 F 

5 120.473]17.248. 14.327, 41 |10:620113.018 | 

16 20.727 17.482|[16-041]] 42 |t4.391112.838 | 

1 7 120.853117.611[13.166]] 43 |14.162[12.657 

4 8 |20-885|17.662[15:226}} 44 13929/1247 ; 

1 9 |20.812;17.625|15.210jj 45 [13.692|12.283, g 
10 20.663] 17.523 15.1390 40 13.4501 2. 089 : 
11 20.480 17.393 15.043 47 13. 20311. 890 ; 

12 |20.283[17.251|[14.937|] 48 j12.951[11.685 : 
13 |[20.081|17.103|14.826|| 49 |12.693|11.475 i 
14 19.872 16.950 14.7100] 50 [12.436[11.264 8 
15 19.657 16.79114.588 0] 51 [12.183|11.057 5 

116 19.435 16.625 14.4600 52 1.93010. 849 : 
17 [19.2181]16.462|14.334||] 53 (11.674[10.637 ; 
18 [19.013|16.309|14.217]] 54 [11.414j10.421 5 
19 18.820 16.167 14. 108] 55 1.150010. 200 Z 
20 18.638 16.033 14.00% 56 [10.826 9.977 : 
21 18.47015.912 13.97] 57 410.611} 9.749 
22 |18.311|15.797113.833]] 58 10.337 9.516 
23 |18.148|15.680|13.746]] 59 10.058 9.280 
24 |17-983|15.560|13.658]] 60 | 9.777] 9.039 
25 |17.814|15.438|13.507}] 61 | 9.493] 8.795 
26 |17.642|15.312|13.473]] 629.205 8.547 
27 |17.467[15.184|13.377]]| 638.910] 8.291 

28 17.289 15.053 13.27 648.611 8.030 

| 29 17.107 14.918 13.177] 65 | 8.304 7.761 
30 16.922 14.78 113.072] 667.994 7.488 

131 (16.732 14.639 12.965 67 76820 7.211 

4-32 16.540 14.495 12.854] 687.367 6.930 
33 16.343 14.347 12.740 E 7-051] 6.647 
34 |16.142[14.195|12.623]1 70 | 6.734] 6.361 
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TABLE XVII. continued. 
Value at Value at Value at | age Value at] Value at} Value at 
, z per Ct- 4 per Ct. 5 per er. Ages} 3 per Ct, 4 per Ct. 5 per Ct. 
—— W ne 
6:418| 6.075] 57% 862.461 2.393 2.328 
6.103 5. 790 5. 504] 87 | 2.312] 2.281 2.193 
5.794 5.50% 5.245 88 | 2.185| 2.1310 2. 080 
5-491 6.230 4.99 89 215 1.967 1.924 
5.199 4962 4-744|| 99 | 1:794| 1-758} 1.723 
4-925 | 4-710] 4-511|| gl | 1.501} 1.474} 1.447 
4-652] 4:457| 4-277|| 92 | 1.190] 1.171 1.153 
4-372| 4197 4-03 93 | 0-839] 0.827) 0.816 
| 4-077| 3-921] 3-770|| 94 | 0.536] 0.530| 0.524 
3.781] 3.643 3-515|| 95 | 0.242| 0.240| 0.238 
3-499| 3-375 | 3.263 [ 96 | 0.000| 0.000| o. oo 
3-229| 3.122| 3.020 | 
2.982| 2.887] 2.797 
2.793 2.708]. 2.627 
9 2.543] 2.471 
== 
(D] 4 The 


A 


2 A [3:56 J&-- B+: 
The values of annuities in the preceding 
Table (and in all the other Tables in this 
collection), ſuppoſe the payments to be 
made yearly, and to begin at the end of a 
year; N in the ſingle inſtance of an an- 
nuity on a life aged SH a year, the value of 
which is given in the preceding Table, on 
the ſuppoſitions that the firſt payment is to 
be a half-yearly one made at the end of half 
a year, and that all the ſubſequent payments 
are yearly ones. | . 
If all the payments are to be half-yearly 
payments, and to be made at the end. of 
every half year from the time of purchaſe, 
their value will be increaſed about one fifth 
of a year's purchaſe. When the tabular va- 
lue (that is, the value of an annuity to com- 
mence at the end of a year, and payable 
yearly) is greater than 11 or 12 years pur- 
chaſe, this addition will give ſomewhat more, 
and when leſs it will give ſomewhat % than 
the value of the ſame annuity payable half- 
early ; but in no inſtance will the error ex- 
geed a 20th of a year's purchaſe, 
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ö 
Shewing the Value of an Annuity on the joint 
Continuance of TWO Lives, having the ſame 


common Age, according to the Northampton 
Table of Obſervations. See Table VI. p. 36. 


Difference of Age o. 


— 
4 
c 
4 
1 
8 
2 
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* 
$4 
: 


6—— 


Value at Value at Value 4 


1 : (Value At Value at Value at | A 
| Ses. 3 per Ct. 4 per Ee. 5 per Ct. 9. 3 per Ct. 4 per Ct. 5 Per Ce. 
I- 1 


9.490| 8.252 7.287 30-3611. 539 10.462 9.555 


2 2012.789011. 107 9.79311 37-37 11.351 10. 30 9.427 
3 3114-196|12.325 10.862 38-38[11.160[10.149| 9.294 
4 415.181013.185 [11.621039 39[10.964| 9.986 9.158 

| 5-- 5j15-638113.59111.984[|40-40[10.764; 9. 820 9.016 


| 6- 616. 09914. 005 [12.358 [41-41 10.565 9.654| 8.876 
| 7- 716.3754. 22412. 596 42-42 10. 369 9.491 8.737] 
8: 816.5 10014.39912.731043-43 [10.175 9.326 * 

9 916.48314. 39612. 744 44-44 9-977 | 9.160 8.457 

10-1016. 339 14.277 12.665 [45-45 9.776 8.990 8.312 
11-1116. 14214. 133 12.546 46-46 9.571] 8.815 8.162 
12 1215.926013. 966 12.411 [47-47 9.362 8.637 8.098 
13-1315. 70213. 789 12.268 48-48 9.149] 8.453 7.849 


14-1415. 47013. 60412. 118 49-49 8.930 8.266 7.686 
as 15-15)15.229/13.411 11.960||50-50| 8.714 8.081| 7.522 
7 16-16 14.979}13.212[11.793]|51-51| 8.50% 7.900 7.366 
n 17-17 14.737/13.01911.630[ 52-52 8.304| 7.723 7.213 


118-18114.516|12.841111.483[|53-53] 8.098 7.544| 7.056 
(19-19114-316[12.679]11.351]|54-54| 7.891] 7.362| 6.897 
20-20[14.133112.535 [11.232{|[55-55| 7.681 7.179] 6.735 
21-21 [13.974{12.409|11.131]|56-46] 7.470] 6.993 6.571 
22-22 (13.830[12.2931[11.042||57-57| 7.256] 6.805} 6.404| 
123-23 13.083|12.179[10.951]{58-58] 7.041 6.614 6.234 
124-24 [13-534112.002[10.858|| 59-59] 6.824| 6.421 6.062 
125-25 113.383111.944 [10.764 || 60-60] 6.606| 6.226| 5.888 
26-26 13.230[11.822[10.667||61-61| 6.386| 6.030] 5.712 
27-27 13. 741 1.69910. 567 [62-62 6.166| 5.831] 5.533 
(23-28 12.915 11.573110.4661|63-63] 5.938| 5.626] 5.347 
2929 12.7541 1.445 10. 362 [64-64 5. 709 5.417] 5.158 
303012. 589f11.313 10.255 ][6 5-565 5.4710 5. 201 4.960 
3131 12.422011. 17910. 146 [66-66 5. 231 4.982 4.759 
323212, 2521 1.042 10.034 [67-67 4.989 4.760 4.555 
3373312. 07910. 902 9.919 [68-68 4.747 4.537 4.348 
3434/11. 902010. 759 9. 80169-6569 4.504 4.312 4.140 

11.722110. 612 9.680 4.261 4.0871 3,930 
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TABLE XVIII. continued. 


| Value at Value at Valve at 
| 5855: |; per Ct. A per Ct. Is per Ct. 
71-71] 4-020] 3.862 3.719 
[72-72] 3.781 3.639 3-510 
73-73] 3-548] 3-421] 3-304 


. 14 per Ct. |5 per Ct. 
1.387 1.357 
1.339 1.256 
1.195 1.171 


at Value: at E 
t 


— — 


7474 3-324 3-211] 3-105 1.124 1-098 
[75-75 3-114] 3.015 2.917 1.030| 1.063 
76-76] 2.926] 2.833 2.750 1.015 1.001 
[77-77] 2-741] 2.656 2.583 0.922 | 0.909 


78-78 2.550 2.470} 2.410 
79-79] 2.338} 2.271} 2.217 
 } 80-80} 2.1220 2.068 2.018 
81-81 1.917 1.869] 1.827 
182-82] 1.719 1.681 1.642 


83-83! 1.538] 1.510 1.47296 


0.756] 0.748 
o. 583 0.576 
o. 365 0.361 
o. 201 o. 199 
0.060 0.059} 
o. ooo o. ooo 
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TABLES {59 
TABLE XX. 


Shewiog the Value of an Annuity on the joint 

Continuance of Two Lives, according to the 

Nr.. Table of Obſervations. See Table 
P- 3 | 


Difference of Age five * Years. 


15. 30013. 3191. 5 2152 9.550 4.785 
15. 809 13.775 hz. 165 


8-13 16.514.909 12.492 44-49] 9.414 8.683 8.046 


10-15 15.762013.841/12. 302 46-51 8.997 8.326 7.7371 
11-16115.538[13.664|12.158]|47-52| 8.790 8.147 chef 


13-18|[15,086113.303[11. 864 49-54 8.366 7.780] 7.262 
1419 14.870 13. 130011. 723[ 50-55 8.151] 7.593 7.098 
15-20 14.660 12.961 11.585 [51-56 7.940 7.409 6.936 
12.799111.452||52-57| 7.730 7-225| 6.774 
17-22 14.3542. 64611.327 [63-580 7-518] 7.039 6. 609 

12. 50011. 20954-5097. 304 6. 850 6.442 
192413. 908 [12.361|11.096||55-60| 7.088 6.659 6.272 
20-25 13.741 12.229 10.989 [56-51 6.870] 6.465 6.100 
21-26113.584 [12.105|10.890||57-62] 6.651] 6. 270 5.925 
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— * 


—— 


1 


7 value at Value at 
2 per Ct. 4 per Ct. 


2.963 2.869 
2.743 2-059 
2. 525 2.448 
2.325 2.258 
2.131 2.077 
1.947 


1.292 1751 
1.645 1.608 


1.510 1.478 
1381. II 


1.899 


Value at 


5 per Ct. 
2.780 
2.580 
2.381 
2.195 
2.013 
1.838 
I.750 
1.573 


1.447 
1-329 


. 


are 0 ar Value at 
3 per Ct. 4 per Ct. 

1.284 
1.187 1.164 


1.074 1.054 
0.921} 0.902 
0.755 0.738 
0.501}; 0.554 
9.377.373 


0.179 o. 177 
| 0.009} 0.000 


1.259 


Value at 


5 per Ct. 


| 9-734 


O. 175 
O. Oo 
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T ABLE XX. 


Shewing the Value of an Annuity on the Joint 

- Continuance of TWO Lives, according to the 

Northampton Table of Obſervations, p. 36. 
Difference of Age ten Years. 


te 


1 


Value ati Value at Value at. 


Value at. Value 8 2 
3 per Ct. |4 pe Ct. 5 per Ct, | 5 12 per Ct. 4 per Ct 5 per Ct. | 


1-11112.346 10.782 9:544]| 37-47 10.221 9-370, 8.636 
2-12 14.239 12.438 1.010 [38-48 10.014 9.195] 8.487 
313 14.895 [13.019 11.528 39-49 9.803] 9.015] 8.333 
414/15. 287 13.374 11.850 40-50 9.590 8.834 8.177 
5-15115.391113.479|11.954||41-51| 9.383} 8.658 8.025 
6-16115.486|13.578|12:052||42-52| 9.179] 8.483 7.875 
7-17115.499[13-599[12.083|143-53| 8.974] 8.308 7.724 
8-18115.436[13.569|12.070|| 44-54| 8.757] 8.130! 7.569 
9-1915.31613.482 12. 00645 55 8.557 7-948 7.411 
10-2015. 15 113.355 11.906 46-50| 8.343 7-703, 7.249 
11-21114.974[13.217|11.797 [47-57 8.127] 7.574, 7-084 
12-22[14.795[13.078|11.686]| 48-58] 7.907] 7.382 6.915 
13-23]14.612[12.934|11:570 49-59 7.684] 7.186| 6.742 
14-24114.424|12.784111.450|| 50-0 7.460] 6.989] 6.568 
15-25|14.230[12.630[11.324|| 51-01] 7.240] 6.795 6.395 
16-26[14.030|12.470|11.193|| 52-02; 7.021] 6.600; 6.222 
17-27113.832[12.311|11.063]| 53-63| 6.795 6.399 X 
18-28|13.642112.158|10.939 || 54-04| 6.568 6.196 5. 860 
19-29[13.461112.013|10.820]| 55-5 6.334 5,980 
20-30[13.286|11.873|10.707 || 56-66| 6.098] 5.774 5.479 
21-31113.121111.742|10.600]| 57-07] 5.860] 5.559} 5.283 
22-32|12.961111.615110.498|| 58-08] 5.621] 5. 3410 5.084 
23-33112.798[11.485[10.393|| 59-09] 5.380| 5.121] 4.883 
24-34[12.632|[11.352[10.285 || 60-70| 5.139] 4.900| 4.680 
25-35|12.463|11.217110.175]|61-71| 4.898] 4.679; 4.476 
26-36112.291|11.078|[10.062 || 62-72| 4 659] 4.458| 4.272 
27-37112.116[10.936| 9.946||63-73| 4.420] 4. 236 4.066} 
28-38111.937 [10.791 | 9.826||64-74| 4.186] 4.019 3.864 
29-39111.755[10.642| 9.703||65-75| 3.958] 3.806 3.665 
30-4011. 568 10.490 9.576|| 66-76| 3.743]. 3.606 3.477] 
31-41111.382[10.336| 9.4481] 67-77| 3.529] 3.405 5-289] 
32-42[11.195 [10.182| 9.320|| 68-78 3.309] 3.199} 3.095 
33-43111.007 10.027 9.190|| 69-79] 3.077] 2.979 2.887 
34-44110.816] 9.869] 9.058|| 70-80| 2.843] 2.757 2.675 
3545 10.622 9.706 8.921 71-81 2.618 2.542 2-470] 
136-46 10.423! 9.540 8.781! 72-82! 2.401 2.334 2.2711 


| Ages. 
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TABLE XX. 


} , [Valve atſValue at 
3per C& per Ct. 
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continued. 


2 


1.991 
1.856 
1.739 
1.6331 
1. 546]. 


2.141 


Value at 


| 
} 5 per Ct. N 


2.085 


1.9410 


1.811 


1.427 
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T ABLE. XX]. 


Shewing the Value of an Annuity on the joint 

Continuance of Two Lives, according to the 

Northampton Table of Obſervations, p. 36. 
Difference of Age fifteen Years. 


Value at Value at Value at Value at Value at Value — 
Ages. 3 per Ct. a per Ct. 5 per Ct. 3 per Ct. 4 per Ct. [5 per Ct. | 
{ 1-16111.864 [10.406] 9.2431|41-56] 8.655| 8.035 7.489 
2-17113.659111.981[10.642[[42-57| 8.439] 7.848] 7.326 
3-18114.277]12-531111.1341]143-58| 8.222| 7.660 7.162 
| 4-19 14:657112-876111.447 144-59] 8.003 7.469] 6.994 | 
| 5-20114.775]12.993|11.5611[45-00] 7.781| 7.274] 6.82 . | 
I 6-21114.994[13.121|[11.685|146-62} 7.556 7.076] 6.644 
| 7-22114.950{13.178111.748||47-02| 7.328 6.875] 6.469 
8 3-23114.929113-178[11.761[]48-03] 7.093] 6.667] 6.28 
| 9-24114-334113-112[11.715]}49-04| 6.854| 6.454] 6.093 
110-25114.683112.998[11.627| | 
11-26114.508[12.861|11.519] . | 
12-27114.323]12.715[11.402]\ 52-07] 6.127] 5.801] 5.50: 
| 
| 


11 3-28114.132112.564[11.280|| 
= 114-29113.936112.408[11.153 
[1 5-30113-734]12-246[11.021}|55-70| 5.391] 5.1324] 4-893 
1 6-31013.527 [12.078 [10.883 [56-710 5.145| 4.905] 4.685 
1 7-32113-320111.911110.746||57-72] 4-899] 4-079] 4-477 
| 13.121111.,750[10.613|158-734 4.656 4.455] 4.269 
112.930[11.595 | | 8 { 4-06; 
7 12.744 11.445 
12.567 11. 302 
12.3941 1.163 
12.218111. o 20 
12.038010. 874 
11.854/10.725 
11.670010. 574 
11.486110. 423 
11.302110. 272 
11.114]10,117 


10.923] 9.959] 9. 
| 10.728 9.797] 8. 
10.5 30 9.631 
10.327 9.461 
10,120] 9.286 
9.912] 9.110 
9.707 8.937 
9.503] 8.763 
9.296 8.536 
9.085] 8.406 
8.870] 8.221 
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TABLE XXI.. 


Shewing the [Value of an Annuity on the joint 
Continuance of TWO L 


- 


es, according to the 


Northampton Table of Obſervations, p. 36. 


Difference of Age twenty Years. 


Value at 
IZ per Ct. 


11.413 
13.172 
13.794 
14.178 
14.301 
14.420 
14.451 
14.417 
14.310 
14.150 
13.905 
13-770 
13-570 
13.303 


13.151 
12.932 
12.714 


12. 502 
12.297 


12.096 
11. 906 


11.723 


11.540 


11.354 
11.164 


400. 970 


10.773 
10.572 


10. 366 
10. 160 


9.957 
9-755 
951 
94345 
9.131 
8.916 
8.698 


818.477 


Value at 


4 per Ct. 
10.053 
11.605 
12.161 
12.511 
12.033 


12.754 


12.798 
12.786 
12.710 
12.5 86 
12.441 
12. 286 
12.125 
11.959 
11.787 
11.609 
11.430 
11.257 
11.089 
10.924 


10.768 


10.619 


10.470 


10.317 


10.160 
10.000 


9.836 
9.667 
9-495 
9.321 
9.151 


8.980 


8.806 
8.629 


8.448 


8.264 


8.076 


7.884 


Value at 
c per Ct, 


10.344 
10.843 


11.163 
11.281 
11.400 


11.452 
11.455 
11.401 
11.304 
11.188 
11.062 


10.932 


10.796 
10.65 5 


8.961 


| 


| 
48-68 


49-69 


| 
' 


Ages. 


39-39 
40-60 


41-61 


42-62 
43-03 
44-04 
45-05 


45-66 


47-67 


| 3-197 


Value at 
3 per Ct. 


8.253 
8.025 


7-796 


7.566 


7+332 
7-095 
6.850 


6.602 6 
6.351 


6.096 


5-839] 5- 


5.582 
5.328 
5-077 
4.828 
4-585 
4-350 
4.129 
3.908 
3.682 
3.440 


2.904 


2.739 2. 
2.5 30 


2.371 


2.223 2. 


2.089 
1.963 
1.860 
1.721 


1.545 


1.303 


1.044 


9.743 
o. 480 


0.219 


Value at] Value at 
4 per Ct 


5 per Ct. 
7.189 


ene S. 


13. 120 
12.686 


12.459 
112.229 


111.367 


1 


z per Ct. 
11.037 
12.722 
13.300 
13.660 
13.762 
13.859 
13.871 
13.820 
13.698 
13.525 
13.328 


12. 


I 2.002 
11.785 
11.574 


11.167 
10.969 


10.768 


10. 356 
10. 154 


10. 56249 


4 per Ct. 

9-770 
11.264 
11.790 
12.116 
12.220 
12.322 
12.350 
12.323 
12.234 
12.098 
11.941 


11.773 
11.600 


1 1.420 


11.234 
11.044 


TABLES 


ABLE XXIII. 


Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according to the 
Northampton Table of Obſervations; p. 36. 


Difference of Age twenty-five Years. 


[63 


q Value at Value at Value at 


5 per Ct. 


8.742 
10.080 
10.555 
10.355 
10.959 
11.062 
11. 100 


11.090 


11.024 
10.916 
10.788 
10.651 


10.509 
10. 360 


10.205 
10.046 


9.889 
9-739 
9.592 
9.448 
9.310 
9.173 
9.031 
8.886 


8.739 
ö 8.595 j 


8.451 
8.304 
8.153 


7.999 


7.841 
7.680 


7.5150 
| 7-340 


7-174 


Ages. | 


rn 

* 
&& 

— 


= 
— 
O 


Value at 


3 per Ct. 


3.051 


2.036 


7+997 
7-705 
7-524 
7.281 
7.029 
6.776 
6.522 
6.266 
6.008 
5742 
5.488 
5.228 
4-970 
4.716 
4-472 
4-244 
4.019 
3-787 


3.291 


2.820 
2.608 
2.440 
2.297 
2.162 


1.932 


1.354 
1.083 
0.770 


0.497 
0.220 


3.540 3. 


1.790 
1,606 


Value at 
4 per Ct. 
7-469 
7.265 


7-053 
6.838 


6.614 
6.388 
6.159 
5-929 
5.696 
5.460 
5.222 


5 per Ct. 


6.998 


6.819 
6.631 


6.440 
6.240 


6.037]. 


5.831 
5.622 
5.411 
5+195 
4-978 

8 


Value at 


— 


4 
2 
w . on 


—_ 
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Part I. 
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Shewihg the Value of an Annuity on the joint 
Continuance of Two Lives, according to the 
Northampton Table af Obſervations, p. 36. 


7 
* 


P x 3 b BS. Y 
TABLE XXIV. 


Difference of Age thirty Years. 


4 8-38 


ö . 
1 - 
IT 
14 
. 
is 
= | 
U . 
5 
1 
= 7 
«4 
| | | 
\ 
J 
; 
4 
. 
9 
a 
} 
, 
bi 
- == 
* 4 , 
p . * 
; * 
. «* 
* 
- 
* 
= 


Ages. 


I-31 
2-32 
3˙33 
1734 
8 
2599 


9-39 
10-40 
[11-41 
I 2-42; 
(13-43 
14-44; 
1545 
16-46 
17-47 
my 
19-49 
20-50 
2151 
22-52 
23-53 
2454 
25-55 
26-506 
27-57 
28-58 
29-59 
30-60 
31-61 


3262 


Value at 
3 per Ct. 
10.605 
12.203 
12-745 
13,061 
13.136 
13. 206 
13.195 
13.122 
12.981 
12.791 
12. 5 80 
12.363 
12.144 
11.918 
11.687 
11.448 


11.210 


10.313 


[4 per Ct. 


19.284 


Value at 


9.438 
10.865 


11.355 
11.651 


11.732 
11.812 
11.819 
11.772 
11.665 
11.513 
11.342 
11.165 
10.985 
10799 
10.607 
10.408 
10.208 
10.011 
818 
333 
9-454 


9111 


8.934 
8.754 


33-03 


Value at 
5 per Ct. 

8.483 

9-707 
10.213 
10.488 
10.572 
16d 
10.676 
10.648 
10.565 
10.442 
10.302 
10.156 
10.007 


9-253] 


9.690 
9-522 
9-353 
9.186 
9.021 
8.861 
8.712 
8.568 
8.421 
8.270 
8.116 
7.958 


7.632 
7:404 


7.292 
7.11616 


6.937 


7-797110 


Ages. 


Value at 


3 per Ct. 


Valve at[Valu | 
4 per Ct. 5 . 


6.971 
6.747 
6 


„ am 


O WO GOV Cu i e.- Io * bk. 


6 6.75 o 


— — 1 * 8 


— 
** 


TABLE Ss (6 

+ AB LR XX. 

Shewing the Value of an Annuity on the joint 

Continuance of Two Lives, according to the Nor- 

thampton Table of Obſervations, p. 36. 
Difference of Age thirty five Years. 


Valve at; Value at Value at Ages. Value at Value at 
3 per Ct. 4 per C.. 5 per Ct. | 3 per Ct. [4 per Ct. | 
1-36.10. 04 9.047] 8.173]|| 32-67; b. 78 6.382 
2-371 1.600 10. 392 9.390 33-08| 6.504 6:146 
3-38 12.087 10.838 9.800 34-69} 6.239] 5.906 
4-39 12.362 11.097 [0.043 [35-70 5.971] 5.663 5. 
5-40|12.405 11.150610. 102 36-71] 5.703] 5.419] 5.159 
6-41 / 2.44611. 20310. 163 37-72]. 5-435] 5. 174 4.934 
7-42 (12. 41211. 19010. 165 [38-73 5.169 4.9300 4.710 
8-43 2.32511. 13010. 124 39-74] 4.908 5.690 4.488 
= 9-44{12.174[11.012f10.031]| 40-75 4.656 4.457 4.272 
=—_ 0-45 1.97610. 85 1 9.900 [41-76 4.419 4.238 4.069 
_- 11.755 10.697] 9.774] 42-77] 4-183] 4-019 3-865 
12-47 11.525/10.48 109.5924378 3-942] 3-794| 3-055 
= 3-48/11.288|10.284| 9.425 44-79] 3.685 3.552 3.428 
491. 04510. o80 9.252[| 45-80] 3.426 3.308 3.197 
65-5010. 798 9.872 9.076 [46-81] 3.176 3.072 2.973 
16-5110. 553] 9.665 8.899 47-82 2.936 2.843 2.756} 
17-5210. 313 9.461 8.724|| 48-83] 2.714] 2.632 2.554 
8-53 10.076 9.260] 8.552 49-84] 2.544] 2.0 2. 400 
9-54 9.845 9.063] 8.383 [50-85 2.388] 2.322 2.258 
20-55 9.616 8.869 8.216{[|51-86| 2.248 2.1880 2.1310 
1-56 9394 8.679 8.053 [52-87 2.117] 2.063 2.012 
2-57 9.174} 8.491 7.891]]| 53-88] 2.007] 1960 1.914 
3-58 8.951] 8.299] 7.725 [54-89 1.858] 1.817] 1.778 
4-59; 8.725] 8. 104] 7.556|[|55-90| 1.666] 1.633| 1.601 ; 
560 8.495 7.906 7.383|| 50-91] 1-402] 1.377 1.353 
661 8.263 7. 704 7. 2077-92 1.119 1.102 1.085 
W7-02| 8.028] 7.499] 7.027 [58-93 . 794 o. 784 0.773] 
85-03] 7.785 7.286 6.839 59-94 0-511] o. 50 0.499] 
964 7.539 7.069 6.648 (50-95 0.232| o. 230 0.228 


> 
7 


— 


4 & & 


TABLE XXVI. 
Shewing the Value of an Annuity on the joint 


Continuance of Two Lives, according to the 
Northampton Table of Obſervations, p. 36. 


Difference of Age forty Years. 


- — — — — . — - 


— MR RS — 4 
P ö 


— 


1 ²⅛ Anu . ED IS 


N at 
z Per Ct. per Ct. 


25 9.723 


10.907 
11.342 
+ 11,578 


11.597 


11.010 


11.550 
11-435 


49 11.260 
10-50 11.04 
11-51010.81 
1252 10. 582 
13-53 1.344 
14-54 10.100 
15 55 9-350 


9-595 


12 11 9-340 


Moo, 6. 313 


Value at 
3 per Cr, | 


6.04.3 
5772 


5.502 


$-235 
4-973 
4+720 
4-481 
4+242 
3-996 
3+7 34 
3-409 
3.216 
2.973 
2.750 
2.580 
2.424 
2.282 
2.148 
2.036 
1.882 
1.685 
1.417 
1.130 
0.801 
0.515 
0.234 


4 perCt. 5 per Ct. 


4-991] 4.766 
4-749] 4:543 


4-295] 4-123 
4-073] 3-916 


5-729] 5-442 
5483] 5-218 
5-230] 4-992 


4-516] 4.327 


3-344| 3-70 
3-598] 3-471 
3+349] 3-23 
3-109] 3.0 
2.878] 2.78 
2.666| 2.587 
2.505] 2.433 
2.350]: 2.291 
2.221] 2.162 
2.093} 2,041 
1-987} 1941 
1.340] 1.800 
1.651 1.619 
1.391] 1.367 
1.113] 1.095 
0.790} o. «780 
0.50: +503 
0.232] 0.230 


ES = AS (69 


T ABLE XXVII. 

Shewing the Value of an Annuity on the joint 
Continpance of Two Lives, according to the 
Northampton Table of Obſervations, p. 36. 

Difference of Age forty-five Years. 


A 4 Value at [Value at Value at Ages. Value at Value at Value at 
Ses. | z/per Cr: [4 per Ct. 5 per Ct. 3 ber Ct. [4 per Ct. 5 per Ct. 


1 8.887 8.071 7.379 26-71 5.826] 5.532 5.263 
2-47 110.147; 9,2210 8.435 [27-72 5-553] 5.283 5.035 
34810. 5 15 9.566 8.759 28-73] 5.284| 5.036| 4.808 
10.596 9.744 8.932 29-74] 5.019 4.792 4-583 
10.679 9.742 8.941 39-75] 4.764 4-557 4-305 
10.664 9.745 8.956|| 31-76] 4.523 4-335| 4160 
10.585 9.690 8.9191] 32-77] 4.282 4.1110 3.952 
10.4580 9.591 8.841 33-78] 4.035 3.881 3.737 
10.276] 9.442 8.718 34•79 3771 3.6330 3-505 
16.055] 9.255] 8.560 3580] 3.506 3.383 3.268 
9.814] 9.052 8.386 36-81] 3.251 3.142 3.040 
9.566 8.839 8.203 [37-820 3.005| 2.909 2.818 
9.3120 8.6220 8.015 [38-83] 2.779 2.694 2.613 
9-053] 8.399 7.821 39-84 2.607| 2.530 2.457 
8.790] 8.1700 7.622 40-85 2.448 2.379 2.313 
8.521 7.935 7.4161] 41-86] 2.304] 2.2410 2.182 
8.252 7. 700 7. 208 42-87] 2.168 2.113] 2.060 
7.981 7.462 6.998 43-880 2.055 2.006 1.959 
7.714 7.226] 6.789 [44-89 1.901 1.859 1.818 
7.443] 6.9860 6.576 45-90 1.702] 1.668 1.635 
7477 6.749 6.364 46-91 1.431 1.405 1.380 
6.911 6.5120 6.15 1047-92 1.140 1.1220 1.105 
6.642} 6.271] 5.9341|48-93| o. 808 0.797] 0.786 * 
6.372] 6.027 5. 713 49-940. 5 18 o. 5 120 0.507 
6.099] 5. 7 80 5.489 50.95 o. 235 0.233] 0-231 


— 


— 


[E] 3 TABLE 3 
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TAB L E XXVIII. 

Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according to the 
Northampton Table of Obſeryations, p. 36. 


Difference of Age fifty Years. 
[ ages, [Value at[Value at[Value at |} Ayes. Value at 


[3 per Ct. [4 per Ct. 5 per Ct. 
[1-51] 8:170| 7790 6-885 7 5-056| 4-827] 4: 
252 9,299| 8.520] 7.848 || 25-75] 4-799| 4-589 

3-53| 9.6110 8.815| 8.128|} 20-76| 4.556 4.365| 4- 
| 4-54] 9-751] 8.957| 8.269 27-77| 4-313| 4-149 


| 5-55| 9:707| 8.931] 8,256|| 28-78] 4.064 3. 
6-56| 9.559| 8.902] 8.2410 29-79] 3-798| 3. 
| 7-57] 9-549] 8-817} 8.17611 30-80] 3.530} 3. 
8-58 9.395 8.691 8.073 3 


* 


31-81] 3.274 3+ 

9-59 9.191] 8.519 7.927 || 32-82| 3.027| 2.929 

10-60 8.952 8.314 7.750 33-83] 2.800 2.713 

111 8.596 8.092 7.587 [3484 2627 2.549 

112-62 3.185 7.863 7.357 [35-85] 2.408 2.398 
160 


; 14-64 7.883| 7.381 6,931 || 37-87] 2.187 2.130| 2. 
15-658 7.597 7.127] 6.705 [| 38-88] 2.072 2.022 1. 
16-66 7.304| 6.866] 6.472 39-89 1.915 1.8720 1. 
17-57 7.011] 6.604 6.236 49-90] 1.713 
18-68] 6.721 6.343 6-001 || 41-91 1.439} 1.413 
19-69 6.434| 6.084| 5.766 42-92] 1.146 1.128 
120-570 6.149] 5.826 5.532|| 43-93] 0-811] 0.890 
121-71 5.870] 5.572 5-309 || 44-94| 0-521] 0.515 
22-72] $-595| 5-321] 5-070 [1 45-95| 0-236] 0.234 
323-731 5-323" 5: | | 


pA BL B 8. 


TABLE XXIX. 


[74 


Shewing the Value of ah Annuity on the joint 
Continuance of Two Lives, according to the 


— 


Northampton Table of Obſervatioas, p. 36. 
Difference of Age fifty-five Years. 


Value at Value at 


3 per Ct. 
7.412 
8.392 
8.630 
8.712 
60 8.629 


8.542 


| 7-514 


Vane at | 
5 per Ct. 


6.346 


7.421 


7.466 
7 +415 


7.01 o| 


6] 6.803 


6.581 
6.351 
6.116 
5.876 
5.631 
5-382 
5 133 
4.889 
4.651 


| 4424 


* 


7199 


7+319] 
1 7.184 


Ages. 


21-76 


Value at 


| 2.272 


Value at Valve at 
3 per Cr. [4 per ot. per Ct. 


4-391 
4.164 
3-930, 
3-079 
3-425 
3-181 
2.945} 
2.728 
2.563 
2.411 


2.142 
2.033 
1.882 
1.688 
1.420 
1,134 
o. 804 
0.5 17 
0.235 


3. 


4.212 
4-001 
3.783 
3.548 
3.308 
3.077 
2.853 
N 25 | 
$-409 

2.3440 
2.2127 
2.088 
1.955 
1.841] 
1.054 
1.39 

1.110 
9.793 
0.5110 
0.333 


—ę—— 
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TAB I. E 


yl TABLES 


TABLE XXX. 


Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according to the 
| Northampton Table of Obſervations, p. 36. 


Difference of Age ſixty Years. 


Valve at; VoJue-at h Ages. dert at Value at 
43 per Ct. Ia per Ct. per Ct. [4 per Ct, 


6-571: 8.123 5.7251|19-79 3-846| 3-704 
7-390 | 0K 6.452]|20-80] 3.569 3443 

| 7.048] 6.605 [|21-81} 3.307] 3.195 
7.076] 6, 22-82] 3.057 2.958 
; 4 6.963 6. | 2.828] 2.740 
6.540 | 2-053] 2.574 
4+] 25-85] 2.492 2-421 
884] ©. | . 5 2.346 125 
628 6.262] 5. 2.208 2.151 
6.008], 5.700|28- 2.091] 2.041 
886 5.744] 5+4601|2 1.932} 1.889 
763 5,478] 5:: 1.729] 1.694 
5. 212 4.972 1.451 1.425 
4.73103 1.1551 1-137 

o. * o. 806 
0.524] 0.518 
| | 0.238] o. 235 


= 


. 


9 A 1 7 16 * . — 4 ' 
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T'ABLE XXXI. 


Shewing the Value of an Annuity. on the joint | | 
Continuance of Two Lives, according to the 5 
Northampton Table of Obſervations, p. 36. 4 


Difference of Age fxty-five yᷓ ears. 


; & 
4 
J 


erer ar[Value atſValue atj| aces [Value at 

z per Ct.[g er Ot, E 22 n B Ct, 
5-033] 5-295] 4 16-81] 3-348 
6.265 5.896 | 3+087| 
6.3300 5.965| 5. 2.849 
6.277] 5-924 2.668 
6.102 5.768 | 2.503 
5.925 5. 610 5. 2186 2.354. 


10.75 


| 3-621 


5˙713 
5-480 
5.225 
4-962 
4.707 
4-449 
4.185 
3.904 


4.969 


5.418 
5.204 


4+725 
4-487 
4.368 
4.022 


3.42213. 


2.215: 


2.098 


1.939] ! 
1.734 
1.455 
1.1580 
] 0.819 


1] 0.525 
| 0.238 


344 „ 


— U 
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TABLE XXXII. 


* 


Shewing the Value of an Annuity on the joint 


Continuance of Two. Lives, according to the 
Northampton Table of Obſervations, p. 36. 


Difference of Age ſeventy Years. 


Ages, Ages. 


3 per Ct. IA per Cr. | 5 per Ct. per Ct. 4 per Ct. 


| | gu | | rn 

| 1-71] 4-611] 4:380] 4:10g||[15-85] 2.535 2.462 
| 

| 

| 


2-72] 5.061] 4.814 4-588 || 16-86 2.380, 2.315 
3731 5-051} 4-811} 4.5911|17-E7] 2.234 2-177 
oat 2:96.41 4.726 4.5 1618-88 2.112] 2.061 
5-75] 4768 4-557 4.362 [19-89 1.948 1.904 
5.76 4-599] 44% 4-2211[20-90] 1-739] 1.704 
774402 4.222 4-055]|21-91] 1.458} 1.432 
18.78 4-180} 4.016 3.854] 22-92 1.160 1.142 


WI _ 5 
Velde Vaidc at [Value at bane at Value at 
3 


2.253 
2.121 
2,012 


I 250 


1.670 


0-80] 3.647] 3.517 3.395 [2494 0.526 o. 5 200 0.514 


11-81] 3.380 3.264 3:156||25-95] o. 238 0.236 
12-82] 3. 1220 3-020] 2.9241 _ 
$353 2.884] 2.794 rol = 


0. 234 


. 
1.124 


[19-30] 77 3.775 3.638 [23-93 o. 8200 0.809] 0,798 


Value zu 
5 per Ct. 


2.393 


. 


14-84} 2.703] 2.6221 2.545 


Dire ions 


ns 


lives. 


AB L. ES. [7s 


Direttions for ufing the preceding T. ables of the 


Values of Two joint Lives. 


IF the two lives have the fame common 
age, or their difference of age is five years, 
or any multiple of five years, the value of 
their joint continuance is expreſſed in the 
Tables, and may be found by inſpection. 

If their difference of age is any number 
of years between 1 and 5, 5 and 10, 10 and 
15, &c. the required value may be eaſily 
found by the following rule. "IE! 


- 
* 


Find, in the preceding Tables, the va- 
* lue of two joint lives, whoſe difference of 
te age is that multiple of 5 which is greater 
* than, but at the ſame time neareſt to the 
** difference of age between the propoſed 
* lives; and the oldeſt of which is of the 
** ſame age with the oldeſt of the propoſed 
Find alſo, in the preceding Ta- 
e bles, the value of two joint lives whoſe 
“difference of age is five years leſs than 
te the multiple of 5 juſt mentioned; and 
* the oldeſt of which is, in like manner, 
of the ſame age with the oldeſt of the 
*< propoſed lives; and the 1ſt, 2d, zd, or 
* 4th arithmetical mean between the leaſt 
** and the greateſt of theſe two values will 
be the value ſought, according as one of 
the propoſed lives is one year, 2 years, 
3 Your or 4 years younger than the 
b: other,” 0 


. 
* 


EXAMPLE, 


— 


* 


1 T A B E E 87 


N EXAMPLE, 
Let the value be required of two jaint 
lives aged 15 and 18, reckoning. intereſt at 
3 per cent. 14 WA 4 It | 

That multiple of 5 which is greater than 
the difference between! theſe ages, but comes 
neareſt to it, is 5.— The value of two 
joint. lives, whoſe differenee of age is 3 

ears, and the gldeſt of which is of the 
ame age with the oldeſt of the two propoſed 
lives; phat is, the value of two joint lives aged 
18 and.13, is by Table 19th, 15.086, The 
value of two joint lives whoſe difference of 
age is 5 years leſs, and one of which is alfo 
195 that is, the value of two joint lives aged 

19. and 18, is, by Table 18th, 14.516. 
Theſe, then, being the values of two joint 
lives aged 18 and 13, and of two joint lives 
aged 18 and 18, it is obvious that the value 
of two joint lives, aged 18 and 15, muſt be 
the third of four arithmetical means between 
14.516 and 15.86 | ' 

VN. B. The 1ſt, zd, zd, or 4th arithme- 
tical mean between the leaſt and greateſt of 
any two values, is the leaſt increaſed by 1, 
2, 3, or 4 fifths of the difference between 
* N 5 


In the preſent inſtance, the difference be- 
tween the two values is . 570; its fifth part 
| i 


O ASH & v8 177 
is . 1143; and 14. 5 16 increaſed by thrice this 


fifth part, makes 14.8 58, the required value 
of two joint lives aged 18 and 15. 


r IÞ; 54s 


Let the value be required of two joint 
lives aged 31 and 45, reckoning intereſt 
at 3 per cent. nen ac 

That multiple of 5 which is the next 
greater number to 14 (the difference of age 
between 45 and 31), is 1 5 The value of 
two joint lives, whoſe difference of age is 
this number, and the oldeſt of which is of 
the ſame age with the oldeſt of the propoſed 
lives; that is, the value of two joint lives 
aged 45 and 3o, is, by Table 21ſt, 10.923. 

The value of two joint lives, whoſe dif- 
ference of age is 5 years leſs than 15, and 
the oldeſt of which is, in like manner, of 


OTTER / wc. 


—— 
— 


es 

je the ſame age with the oldeſt of the pro- 
ze poſed lives ; that is, the value of two joint 
en lives aged 45 and 35, is, by Table aoth, 


10.622. | 

Theſe then being the values of two joint 
lives aged 45 and 3o, and of two joint lives 
aged 45 and 35, it follows that the value 
of two joint lives aged 45 and 31, muſt 
be the 4th of 4 arithmetical means be- 
tween the leaſt and the greateſt of theſe 
two values. That is; it is 10.622 (the leaſt) 
increaſed by four-fifths of . 301 (the diffe- 

8 8 rence), 
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rence), or by . 240, which makes 10. 862 
the required value of two joint lives aged 


45 and 31. 
In the ſame manner may the values not 


ſpecified in the Tables be found univerſally 


for any of the three rates of intereſt. And 
that they are ſufficiently correct, will appear 
from the following compariſon. 


Values of two joint n by the Rule Juſt ex- 
Plained, reckoning intereſt at 3 per cent. 
npartd with the correct Values. 


Ages. Value by Rule. Correct Value. 
18 and 14 14.972 14.978 
18 and 15 14.8 58 14.864 
18 and 16 14.744 14.744 
18 and 17 14.630 14.626 

| Ages. Value by Rule. Correct Value. 
45 and 31 10.862 10.869 
45 and 32 10.802 10.811 
5 and 10.742 10.751 
| 5 and oe | 16.832 10.688 

Ages. Value by Rule. Correct Value. 
66 and 27 7 1 7095 
66 and 28 7. 1 80 7.080 
66 and 29g 7.060 F. o63z 
66 and 30 7.044 7.046 


In the higher r rates of intereſt the agree- 
ment is greater. 
I have been enabled to make this com- 
pariſon by the Tables in the office for 
Egquitable 


Fro 2 r . L * wg. - 0 4 
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Equitable Aſſurances, where, in order to lay 
the foundation of accuracy in conducting the 
buſineſs of the office, it has been thought 
neceſſary to compute minutely to four places 
of decimals the values by the Northampton 
Obſervations, at 3 per cent. of two joint 


lives for every poſſible arfference of age. 


The values of any two joint lives being 
given, the values of the longeſt of any two 
ſingle lives are obtained by the following 
rule. 
« From the ſum of the values of the 
( ſingle lives ſubtract the value of their 
joint continuance, The remainder will 
be the value of, the longeſt of the two . 
lives.“ 
= In the former editions of this work, I 
gave a table of theſe values; but it is fo 
eaſy to compute them by this rule, that it 
is by no means worth while to ſwell this 
volume with any ſuch table. 
= ExamPLE. Let it be required to find 
the value of the longeſt of two lives aged 
© 10 and 15, intereſt being at 4 per cent. 
Ihe value of a life aged 10, is, by Table 
17th, 17.523. The value of a life aged 
15, is 16.791. The ſum of theſe two va- 
lues is 34.314. The value of the joint 
Wcontinuance of theſe two lives is (by Ta- 
ble 19th) 13.992, which ſubtracted from 
34.314, leaves 20.322, the value ſought. 


In 


8) TASLES. 


In the Firſt Volume, p. 173, I fgnified 
my intention to inſert, in this collection, 
the tables of the office juſt mentioned for 
Equitable Aſfurunces. Some of theſe tables 
have been already inſerted; namely, Table 
| 6th, and the columns ſhewing the values at 

3 per cent. in all the Tables from the 17th 

8 the laſt Table. The values of ſingle 

and joint lives have been calculated in the 

office for this rate of intereſt, becauſe it is 

; the intereſt: by which it regulates all its de- 

mands. The values, in the preceding Ta- 

bles, for the other rates of intereſt, have 

been calculated with much labour for this 

work, in order to ſet aſide all occaſion for 
having recourſe to Mr. De Moivres hypo- 

theſis. See Vol. I. p. 314, &c.—— The 

. remaining T ables of this oftice are thoſe that 
WM follow. 


Fe 
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TAB L E XXXUI. 


E 8. | 


Shewing the Value of an Annuity on a fingle 
Life, for 1; 2, 3, 5, and 7 years, teckoning the 
Probabilities of living 
are given in 


at every Age as they 
Table VI. and Intereſt at 3 per 


; Three Yearg., 


rn 


8⁰ A 


2 * n 
— — „ 0 


I 
* 
| 
: 


Five Vears,| Seyen Years. 
2.77% | 4:459 | 
2774 4-443 - 
2.748 4.385 | 
2.740 4.367 
2.733 4349 
2.724 4.328 i 
2.710 | 4-204 | 
2.694 | 4-250'f 
2.669 4.194 
2.641 | 4.128 | 
2.604 4.041 
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N. B. With reſpect to the does in this Table, and 
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TAB LE XEXIV. 


Shewing the Value of an Aſſurance of 1007. on 2 
. | ſingle Life, for 1, g, or 7 Years, or the whole 
Duration of Life; reckoning the Probabilities 
as they are in the NORTHAMPTON 
Table of Obſervations (or Table VI.), and in- 
tereſt at 3 per cent. ö 


alſo in thoſe that follow to Table XXX VI. it muſt be 4 
membered, that the values in annual payments ſup 
that the firſt payment is made at the time of . 7 
and alſo that a purchaſer is allowed his option either 1 4 
ay the value of the Aſſurance in the annual payments, or 


in the /ingle payments ſpecified in the Table; and that 


whichever of theſe he chuſes, he 1 is W the . 


Prem. 


8 Years, 
„Single 


Annual 
Prem. 


| Single | A 


Prem, 


Annual 
Prem. 


Single 
Prem. 


Whole = 0 lite! 


Annu] 


Prem, 


4.63201. 04 


4-06 


4-393] 


6.636 
7.216 
7-833 
8.566 
9.748 
[1.025 
13.111 
15.341 
18.254 


.878 
1.058 
1.447 


1.578 
1.718 


1.884 


2,155 
2.451 
2.943 
3.478 


1 


4.196 
5.260 


6'052 
5.566 
7.129 
9.048 


9.817[1 


10.656 
11.714 


13.290 
15.166 
17.848 


120.870 


24-733 


30.541 


| 


| +973 
.890 
1.146 
1.471 
1.603 
1.747 
1.930 
2.206 
2.540 
3.031 
3.600 
4-35 


5.542, 


— 


58.6 10 


36.903 
39.832 
42.801 
45.201 
47.801 
50.666 
53-841 
57.208 
60.866 
64.612 


22. 899 


36.236 


1.65) 
. 704 


1.920 


2.179 
2.403 
2,66) 
2.991 
3-39] 
3-894 
4-530 


5.318 
6.3060 


7.835 


* 
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From theſe values of Aſſurances of 1007. 
the values of Aſſurances of any other ſum 
may be eaſily collected. 

= This Office makes aſſurances for any num- 
ber of months, or years, of any ſums not 
exceeding 2000/7.” on one life; and its ta- 
bles contain the values for all the interme- 
diate years omitted in this and the two fol- 
lowing Tables. | 

It may be neceſſary here to add, for the 
Winformation of thoſe who may not be con- 
Jverſant with decimal arithmetic, that in eve 
Jralue the number on the left hand of the 
Point exprefſes ſo many pounds, and that 
allowing 25. for every unit in the fr figure 
on the right hand of the point, 214d. for 
Every unit in the /econd figure, and one far- 
hing for every unit in the third, will give 
Pery nearly the ſhillings and pence to be 
added to the pounds in each value — T hus; 
336 in the preceding Table is 17. 6s. 9 .— 
32 is 4/. 125. 84.—1. 004 is 1/. os. 14. 
991 6.052 is 167 14. 1d. ; and 973 is 195, 61%. 
30% ee the note in Vol. I. p. 1455 f 


There i is one OY more peter to be 
ere attended to; but which I cannot make 
ithout ſome reluctance. ving an ac- 
ount of this Society, in W p. 176, 
have recommendey,. for eisen there 
entioned, that in tranſacting the buſineſs 
f the eben an addition of 3 3 or if per cent. 


From 2 © © "ES 


- 


ſhould be made to all the calculated values 
But the Society, having lately thought pro- 
per to increaſe its expences of management, 
and fearing the effect of too great and ſud- 
den a reduction, has carried this addition 
as high as 15 per cent. This, when added 
to the other advantages which the Society 
enjoys (and particularly that derived from 
eſtimating the improvement of the money iii 
receives at 3 per cent.) would, without doubt, 
be a very exorbitant, were it intended to be 
a permanent charge. But this is not the cafc, 
Even this charge leaves a reduction in the 
payments of about a guarter; and ſhould thi 
Society find that, notwithſtanding. this ri 
duction, it continues ſtill to, proſper, as then 
is every reaſon to think it will, farther r. 
ductions may be expected: And, perhaps 
in time it may find _izlelf; capable; of ,redur 
ing the payments for. Aſſurances even BTO 
thoſe in the preceding: Table. Nothiv 
renders this K but the difficuliſ 
of , keeping out bad lives, and preventin 
fraudulent aſſurances; for a compariſal 
of the Northampton Table of decrement 
. with, the Tables which .will he given pre 
ently for CugsTE8,, the. pariſb of Hor: 
CRoss, and for the kingdom of SWI DI 
will ſhew, that were the Society to take ti 
. premiums in the preceding Table without : 
addition, it would ſtill be governing itſelf! 
N rotates of living 2 below. tha 
among mankind in general. 
0 5 * TABL. 
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TABLE XXXV. 


© Shewing the Value of an Aſſurance of 100“. on 
two joint Lives, according to the NoRTHAu- 
Ton Table of Obſervations, 2 een 


— 


* 
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= 3 pre | 


Re T 
da Denen 
"Tio | 49-498} 7570 | 40 | 61.856) 4.72 
51.177 3-053}. | 451.0 9791, 5-17 
5 958] 3-279 2050 56.448] 5-70 
54.319 3.403] 35 69.77 6.50 
30] 55-873| 3.6881 % 72.049] 7.508 
35 57-093{ 3-972} | 65 75.406 8.93 
40 | 59-332] 4T3R ATI dab 1. 
G2 206| 4.794] © | 25] 58-106] 4.04 
64.919 5-390}... 4 32 | 29:83] 4-245 
67.801 6133) 359.786 4.51 
71.012| 7.135) | 40 þ.02:559]. 4.86 
74.606 8.5571 25142 | 04.571]. 5130 
—ͤ— —— 50 66.923 5.899 
52.731 3.249 [ 53 6.625 
54.388 3-473 60 | 72.343 7.619 
55.641 3.653 65756210 9.035 
es $74 ASCTTIF: 
58.783] 4-154 30 | 60.418 4.446 
60.799| 4.517 35 | $1:754| 4-703 
63.047| 4.969 40 | 03392 5-044 
65.634| 5.563030 45 | 25:271] 5:474 
68.295| 6.303] 50 7.495 L. o48 
71.485 7.302 55 69.915 6.769 
74.960 8.719 bo | 72-085] 7.751 
| | 65 | 75-866 5.156 
55-923 3.695(— — 
57.065 3.8710 35 62.944 4947 
58.3900 4.08735 | 40 64.428 8275 
59.9681 4.353 | 451 60-1491 5:092] 
[FI 
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TABLES. 


— 8 + * 


T A B L E N 8 


=, 
— 1 4 | 
* * * &. 6 1 1 1 4 1 


— ns. "a" "_ pre- Annual 
y | mium. | Premium. —_ mium. Premium. 


1 
W 


25 20.492 6-958}, % 55 73˙34/ 8.014 
| 65] 76.181 9.316, -  þ 65] 77-831419.226 


| | 40] 65-736] 5-5881] | 551 74-713] 8.606 
| 45] 774 5-988] 55 | 60| 76.443]. 9.451 


50| 638.217|-6.252|| 56 71.705| 7-381 


60 | 73.125| 7.925% 2 | 60] 75.387 8.907 


65 | 78-637110.721 


60} 77.846 10.234 
| 65 79.599143 


65+ 65| 81.152 12.541 


TABLE 


e [87 


T ABL E XXXVL 
Shewing the Value of 1001. depending on the 


1 | Contingency of one Life ſurviving another, ac- 
45 cording to the Nox rHAurron Table of Ob- 
1 ſervations, reckoning Intereſt at 3 per cent. | 
4 — | — 
| 8 1122 
7 23 17 11 23135 
2 <. *2| >: 
—= | EL 43 Ez . 8 FE 
06 2 — — — 
24-749]1-427 24-17611-759} 7. 
51 2419801444 22.69211.733 
21 23-498[1.455 21.05811.703 
— 22.531.437 19.294167 
"21.408[1.417 17,41011.640 
35 20. 3171.3 15.381.603 1. 
711-399 | 35 
34 19.0570. 383 13.2061. 564 15. 
"I 17.696]1.36 10.892.523 
41 16.21411.346 — — 
14.631]1. 324 31.789|2.027 
12.925[1.299 31.093[2.042| 
I1.098[1.273 30.25412.052 
9.15311.246 29-05 312.020 
4 — 27.683.982 
"On 26.97911.609 26.198]1,946 
26.365|1.625 24-590[1.913 
25.602[1.635| 22.8 191.876 
24.849.612 20. 90% 1.841 
23.391.588 7. 18.8661. 799 


22.13601.564 16.667175 


20.7781. 544 14.310171 

19.28 101.5 20 11.80 31.562 
17.666 1.497 8 | 
15.94111.469 34-49412-271 


14-083/1.439 
12.092[1.407 
"  9-97311+373 


33-09412.287 
32.843 2.299] 
31.040[2.266 
30.209]2.223] 6.974 
28.589]2.177] 7.510 
26,8342. 1351 8.183 
24.901.088 8.995 
22.815. 44 10.025 


20.388'1.993 


10 29.46 101.824 \ & 
28.78601.838 
27.961 1.848 | 
26.81101.819 
1.7881 


LE 
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TABLE XXXVI. 


25.116.302 


37 .9690z. 954 


„ 22, 27812, 468 
| 65 19.128 
79, I5- 7702: 296 


7 — — 
E 8 
EF SE 3 
823 
6 128 4 * 


| 
, 
3-166]2.526f 
31.47 20.474 
79.54.40 
27.412.359 


22.664.237 


51 79. 02212, 170 


17.1910 . 102 
14-179]2-934 
40.763 2.956 
40.023.974 
39.164.991 


36.5602. 909 
34.8880 2.857 
32. 
30.5010. 715 
27.9462. 63 
25.218|2.555 


12.382 


8682. 7944 


* 


_— 
Re” . 


— — 


0 2 


55.0 


continued. 


24-340 


3-224 
20.239 3. 075 


$24 1704.8 10 


AE 337 
6 
814.867 
50. 596048 
49-329/+- 770 


47-82914.721 
Toit 66 

4-58 
4-479 


37+35714:393] 10-771 
33-00214.080| 12.272 
| 3-863] 14.383 
23:370[3-656 17.409 


—ů— 


5.83 


5-803] | 5-252 
8% 5.043 


.530 
9.569 


— — 


4.960 


55 
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 EXPLANATYt ON 


IHE annual premium in this Table is 
ſuppoſed to be payable during the joint con- 
tinuance of the lives of the pofeſſor and ex- 
am; and the firſt payment is ſuppoſed 
- be made the time of purchaſing the 
The eguivalent annuity ſignifies that an- 
nuity to which either Pr premium ſpe- 
ciged in the Table, or the annual premium, 


will entitle an expectant during his ſurvivor- 
P. ſhould ſuch an annuity be preferred to 
a groſs ſum payable on ſurvivorſhip.— Thus; 
the payment of either J. 34.588 (34. 115. 10d.) 
in hand, or of J. 2. 569 (21. 115. 5d.) an- 
nually, during the joint lives of a wife aged 
25 and a huſband aged 35, the firſt pay- 
ment to be made immediately, will, accord- 
ing to this Table, entitle the wife, ſhould 
ſhe ſurvive the huſband, either to 1004. pay- 
able to her when ſhe becomes a widow, or 
to an annuity payable during her life, after 
becoming a widow, of J. 6.464 (6/7: gs. 4d.) 
If the is 35 (or of the ſame age with her 
huſband) a ſingle payment of /. 31.472, or 
an annual payment of /. 2.474 will, by the 
Table, entitle her either to 100/. payable 
on her ſurvivorſhip, or to an annuity for her 
life of J. 7.466 after ſurvivorſhip. 
Any payments greater or leſs will entitle to 
groſs ſums or annuities proportionably greater 
or leſs. | : 
( 


1 
| 


on Explanation. ? {91 
It is neceſſary to repeat here the obſerva- 
tion made at the end of Table 34th, p. 83. 
that theſe are the exact premiums accordin 
to the Northampton Table of, Obſervations, 
reckoning. intereſt at 3 pen cent. The Eguit- 
able Society adds to theſe premiums a charge 
of 15 per cent.; and in this caſe, there is a 
reaſon" which makes the addition leſs impro- 
per than in any other; I mean, the increaſe 
of value Which the longer duration of the 
lives of females. gives to all aſſurances de- 
pending on their ſurvivorſhip ; and which 
the Society, for want of proper obſervations, 
have not yet had the means of calculating. 
Theſe means, however, will, I think, be 
furniſhed by ſome of the following Tables. 
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the Valles of. IT eq TP int OT ac- 
cg. to the Nrhanp bon 112 e. f Obſer va. 
iets, _feckoning Intereſt at's 7 7285 


(443-3373 
. 


Lil 477% 
5 
M1427 2. oB 
Sl. 256 
2019 2398 [ 
10 12.200 | 
11 112,043 
IM 11. 865 | 
| 13 [II. 678 
14 11.481 
136 11.274 
16 11.036 
17 10.845 
18 10.636 
19 10.490 
20 [10.242 
21 10.222 
22 10.118 
23 10.012 
249995 
23 9. 790 
- 26 | 9.685 
: 327 F. 98572 
28 | 9.457 


| Ag. | PE Cent. 

84 | 0.860 
| 85 | 0.982 
| $86 | 0.716 


| 88 1 0.646 


1 
* 
— 


ind. * 


87 0.662 


A dn 


per Cent. 


O45 
9.337 


90.185 


* 
. 
— — 
, 
4 : 
T.# 
i 


Value at 4 « 


. , 
: 


| 

| 
60.614 
0.363 
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TABLE XXXVMM II. continued. 


TABLE XXXVIN. / 


Shewing the Values of Tuzzz joint Lives, whoſe 
Differences of Age are 10 and 20 Years, ac- 
cording to the . Northampton Table of Obſer- 
vations, reckoning Intereſt at 4 per cent. 


| | 7 "= 
Differences of Age 10 and 20 Years. 


ASHE: ts. # | hepatic. 


E — Ages. 4 per Cent. Ages. | per Cent. 
1} 11 | 22 | 8.627 || 261 36 | 46 | 8.171] 
2 | 12 | 22 | 9-914 || 27 | 37 | 47 
| 3 | 13 | 23 [10-344 || 28 | 38 | 48 
\ 4 | 14 | 24 [10.598 |] 29 | 39 49 
i 5 | 15 | 25 [10.655 || 30 | 40 | 50 
| 61 x61 26 10.708 || 31 | 41 | 51 
7 | 17 | 27 [10.700 || 32 | 42 | 52 
8 | 18 28 10.654 33 | 43 | 53 
{ 9 | 19 | 29 [10-562 || 34 | 44 | 54 
10 | 20 | 30 [10-438 || 35 | 45 | 55 
11 | 2t | 31 [10-305 || 36 | 46 | 56 
12 | 22 | 32 [10-170 [ 37 | 47 | 57 
13 | 23 | 33 [10-031 || 38 | 48 | 58 | 
I4 | 24 | 34 | 9:887 || 39 | 49 | 59 
15 | 25 | 35 | 9:738 || 49 | 50 | 60 
16 | 26 | 36 | 9-584 j| 41 | 51-| 61 
17 | 27 | 37 | 9:429 || 42 | 52 | 62 
18 | 28 | 38 | 9-278 || 43 | 53 | 63 
29 


39 | 9:131 || 44 | 54 | 64 


20 | 30 | 40 | 8-986 || 45 |.55 | 65 
21 | 31 | 41 | 8-850 || 46 | 56 | 66 
1223242871847 57 | 67 
| 23 | 33 | 43 | 8-586 [| 48 58 68 


8-451 || 49 | 59 | G9 


9 40 
Oo + 
+ 
+ 
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TABL E XXXVII. :contitracd; | 


| 2 Value t 4 a 
* ee. 

151161 | 7.4 4-032 | 

| 52 62 | 72 3.847 
53 | 63 | 73 | 3-660 

| 54 2 743.477 
536375 3.298 

| 56 66 76 3125 | 

[57 | 67-177 | 2-959 
58 | 68 1.78, | 2.785 

| 59 | 99 [+79] 2.598 

| 60 | 70, 8 | 2.408 

| 61 [71 '$1 | 2.224 

| 62 "72 | 82 | 2-044 | 
[63 | 73083 ) 1.875 || 
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RiMARKS en thetwa preceding Tabves. 


THESE Tables contain the” exact valuet 
of bene Joint lives having either the fame 
commpn 2 or whoſe I differences of age 
are 10 and 20 years, according to the Nor. 
e Table of Obſervations, or Table VI. 
intereſt being at 4 per cent. | 
In order to find the values rieqrly of three * 

nt lives, having other differences of age, Wi 
The fo lowing 1475 ſhould be obſerved, A 
33 9951 the age of the youngeſt of the three 

OFFS 1 js between to and go, and the dif- 

hence of age between the youngeſt and 
wideſt not more than eight years, take the 
third of the ſum of the three ages for a 
common age ; and the oats | in the laſt Ta- 
ble but one, correſponding to that common 
age, will be the value * . 


EXAMPLE: 


Let the value be required of three joint 
lives whoſe ages are 15, 16, and 23. I 
The ſum of the ages is 54, the third 
part of which is 18, and the value (in Ta- 
ble zyth) correſponding to this age, ü 
de 656, the value required: 1 
ithin the limits J have mentioned thi: 
115 is tolerably correct. But theſe limit: 
are ſo narrow as to render it of little oy KF 
anc 
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and, therefore, till ſome perſon Will under- 

take to finiſh what has been begun in the 

two preceding Tables, it will de neceſlary 

to make uſe of the following general and 

very eaſy rule given by Mr. Simp/or; for find- 

ing the values of any bree from. the values 

given of any tue joint lives.. ; 
Let A be the youngeſt, and C the oldeſt of 

the three propoſed lives. Take the value of 

the tuo joint lives B and C, and find the 

« age of a fingle life D of the ſame value. 

Ihen find the value of the joint lives A 

and D, which will be the anſwer.” 

= ExAaMPLEe. Let the three given ages be 
Bo, zo, and 40; and let the rate of intereſt | 

We 4 per cent. The value of the two oldeſt 

Point lives B and C will (by Table XX.) be 

0.490, anſwering in Table XVII. to a ſingle 

Wite D of 54 years, wanting , (a) of a year. 

nd the value of the joint lives A and D, 

Which (by the rule in p. 75, and by Tables 3 

IV. and XXV.) (5) is 9.08 5, will be the 

Falue ſought. . 44g . ier 

W (4) The value (in Table XVII.) which is neareft to but leſi-than 

0-450, is 10.421 z which is the value of a ſingle life aged 34. This 


ue lubtrafted from 10. 40 leaves 69, the aumerator of this fraction. 
be denominator is the diffetence between 10.421 and 10,641, the 
Wt being the value of a life one year younger. 5J | 
(5) The value deduced from the Tables by the rule in p. 75) of 
0 joint lives aged 46 and 54, is 9.038. The value of two joint lives 
gd 20 and 35, is (by Table XXV.) 8.869; and of two joint lives 
20 and 50, is (by Table XXIV.) 9.630. A fifth part of the dife 
ence between theſe values (that is, . 1 53) multiplied by the * 
; gives. oy, which added to 9.038 makes 9.08 5, the value deduc 
n Tables XXIV. and XX. of two joint lives, one aged 20 and the 
: ber wanting of a Year of 54.—Phis ſhews ue proper method of 
: leulation in every caſe z. but the difference will be little, if, for the 
of more expedition, D is always taken for that age, whether PR 
| leſs, which anſwers moſt nearly to the value of the joint lives B 
d C, without regarding the frationg cp, 
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98 Remarks on the two preceding Tables. 


The followiag compariſon will ſhew how 
netz this rule comes to correctneſs. 


I. 


WES. 


alues of three joint Lives. 


| - n l 2 RES 5 96 ** by 

* 450 . N. W. mY e ule. 
15.200 10.438 Ho 33 10-10-to[124200 12.244 
15-25-3:1 9.738 9.840 185-1501274 111.376 
20-30440Þ- 84956; |. 9.0851120-20-20110, 342. 10. 304 
25-35-45] $:313;| 8.3951[2 5-25-25] 9-796 | 9-937 
30-40-50 74571 | 7.6511130-30-30] 9.221. 1. 9.351 
35:45-55|..0- 836 | 6.8861135-35-35] 8.585 | 8.701 
40-50- 60 5.994 | 6.046 $9-40-40 7. 865 7.984 
45- 55-05] 5.145 5169-45-45 7-126 | 7.249 
50-60-70} 4:219 | 4.2381150-50-50| 6.317 6.4.32 
55-65-75] 3-298 | 3-2921155-55-55| 5-550 | 5.636 
de $4.08 < 60-60-60 4.755 .| 4.816 

| "= 05-05-05] 3.914. | 3:94! 
e / 0-70-70] 2.995 | 3-000 
75-75-75 2-119 2.11% 


My principal deſign in calculating the 
two. preceding Tables has been, to enable 
myſelf to make this compariſon ; and it? 

may be inferred from it, that Mr. Simpſon's 
rule gives the values of three joint lives ge- 
zerally within a uinth or tenth, and ſometime: 
within Teſs than a 2oth of a year's purchaſe. 

It may be alſo obſerved, that when ti: 
oldeſt of the three ages does not exceed 755 
and the youngeſt is not leſs than 10, the error 
falls always on the fide of exceſs ; and, conſc- 
quently, that if .o5 (that is, a 2oth of year 
purchaſe) is deducted from the value by the 
rule, the trug value will be obtained, in . 
caſes, almoſt exactly; and, in moſt calcy8il 
much more nearly, Ti 
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The value of three joint lives being 
known, the value of the longeſt of any three 
lives is to be computed by the following 
rule. F 
% From the ſum of the values of all 
«© the ſingle lives, ſubtract the ſum of the 
« yalues of all the joint lives combined 
« two and two. Then to the remainder 
« add the value of the three joint lives ; 
« and this laſt ſum will be the yalue of the 
« longeſt of the three lives.. See Mr. 
Simpſon's Doctrine of Annuities, &c. p. 23. 
Sor Mr. Dodſon . Mathematical Repojitory, 
Vol. II. p. 244. 4 be a a 
ExaMPLEe. The ſum' of the values of 
chree fingle lives whoſe ages are 10, 20, 
and zo, is, by Table XVII. (reckoning inte- 
teſt at 4 per cent.) 48.338. The value of 729 
Joint lives whoſe ages are 10 and 20, is 
13.355 ; of tuo joint lives whoſe ages are 10 
and 30s is 12.586 ; of two joint lives 


"Wil whoſe ages are 20 and 30, is 11.873, by 
Se Tables XX and XXII. And the tum of 
* cheſe three values is 37.814. This ſum ſub- 


tracted from 48.388, leaves 10. 524, which 
remainder added to 10.485 (the value juſt 
Wound of the three joint lives) gives 20. oog 
che value of the longeſt of the three lives. 

SS The value of three lives at the ſame ages 
Wy the Tables that follow ſhewing the values 
Pf lingle-and joint lives among mankind at 
arge according to obſervations in Sweden, 
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T A. B L. E XXXIX. 


Shewi the Prohability of the Duration of Hu- 
man Lite at all Ages among Males and Females, 


at Warring 


ton in Lancaſhire; formed from a Re- 


br of Mortality kept there by Mr. Aik:n, for 


ine Years, from 1773 to 178 1.— 
Introduction, p: 4, & | 


* 


je in the ſame time, in- 
cluding 14 males and 8 
ſemales who died at Ow 


unknown 


1287 : 


—See the 


According to this Regiſter there were born at 
arrington from 1773 to 1781, 


Males. 
1780 


Females. Total. 
1777 3557 
1432 2719 


Marriages in the ſame time 778, or 96 annually, 


Died e birth and 1 month 


From 1 to 2 months | 


n 
— 3 co 5 


6 to 9 
9 13 0 


"I birth to 1 year | 
From 1 to 2 years 


2 to 3 


40% 4. 


40 5 
to 


10 6 


” a 


9 to 10 


10 to 14 


RY 


FLEET 5. 


been 


| 1 


ITE 
1 


Males Female: 
99 
37 


a .. FE 


it 


1 A Br; R 8. 


TABLE XXXIX. 


Hot 


continued. 


* 


. 1 
8 | 
$13 
—— 
Of males turn- 9 
een 0 16 
from . 
17 to 20 0 | 21. 
r 
25, 30} $: | 14 
30 35] 3 | 5 
$3 + 49] .5 | <3 
4 45] 3] 1 
45 50 2 | © 
50 60 12 | 6 
60 70] 21 6 
70 $80| 11 | 5 | 
80 90 4 0 
Above 90 o | © 
Total — 67 93 231 98 309 
Died under 14 — 764 
Total — 1273 
. Known, Mae, | Wives owe. Total, 
Jof females 1 | | o | | 
turned of 4 147017 0] 16] 0J*fro[ 30) 
died from - | | 4 
17to 20 O 20 1 | 021 
20 253 12110] 2 | 34 
25 30] 7 | 12 | 22 | 2. 1 43. 
30.85] 448] WW 1.41: 
35 40 8 828 4 | 48 
4 454... 94 I BAL... 48 
— 45 — £ 8 — 3 
[G] 3 


— 2 — 
* 1 _ CY " 4 % * * 232 # — 
— — * 
— " 


a —_— 4 - >= 
_ \ — - . - = N 0 ri - = 
I \ > ta — —_ - -— + - * a ”- 2 _ _ — 
a. =: | "XXL LID = 
8 K . * 2 . = 5 \ a * _ l e if 3 
86 * — — : — — — 4M 
— —— — — — — 7 83 7 * — = K b 2 l — * — SY - 
1 Fo. nal — K . 2 — ans . 2 1 2 2 8 - F 
- 4 — r Iz = - a of - — — EY _ 
* 2 2 : * 
=; a - " 2 — 22 
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— 2 age Sen. 7 ID. . — * - 
2 a = — — JD = * — _ * A yy P wt v LY 
— - — — — — — E = 2 
1 «. — 2 
1 
. - 
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TABLE XXXIX. continued. 


* * — * 


5 


Above 90 — 
Total — 


Un- f... 
known. Maids. 


+ 


16 


4 


Wi- 
dows. 


Total, 


22 
55 
61 
32 


7 
58 
12 1222 
2 
O 


7 


94 
114 
107 


45 


3 


79 125 257 
Died under 14 


192 


— — 
— — 


653 
774 


Total — 


142] 


K FE ©, 


[193 


F. rom | theſe data the following Table has 


been formed. 
vets 6s, TY 3 | ITT" Ws 
Age, 1 Living, Decrements, | Living. _ Decrements. 
„ 0; iz 162 1427 109 
3 months 48 ; 57 
(6 months 62 67 
9 months | e 8 80 
1 year 931 182 | 1114 210 
2 years | 749 87 904 94 
5 662 810 51 
4+ 759 3 
727 21 
706 9 
697 9 
688 10 
678 7 
671 5 
666 - 5 
661 4 
657 4 | 
053 &.:1 
648 8 
643 „ 
637 7 
630 7 
623 7 
| 616 7 
609 6 
596 E 
559 7 
582 8 
574 8 | 
= . 


| 


206] TA n . 
T AB I. E XXXIX. continued. 


eee th... "FEMALES, 

_ Ages, 1 Living, Decrements., Living. Decrements. 
SHIT PT II T 7 9 
29 1 9 
39 400 6, | 539 8 
31 400 | 47 531 8 
32 323 7 523 ty 

83 386 C7 +1380 ©2404 
34 3791+ ++ l | py 9 
35 av | 5 7%. 

36 . | 368 8 | 491 22 
$7 | 4387- 8 482 10 
38 349 I 
39 341 7 402 10 
40 n 452 10 

| 41 327 7 442 10 
42 x | 488 10 

43 314 6 422 
44 308 6 413 

| 45 6 404 
46 | 296 5 
47 29080 tj. 5: 

| 48 256 5 

49 281 15 
80 6 

| 51 270 | 6 | 

| 52 | 204 77 

1 

64 20 . 

= oo HS 

| 36 299: | 8 

| 37 226 8 

| 58 n 

5 299 9 

1 9 

182 —— — — —- - 
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T A B L E XXXIX. continuec. 


— 
— 


M A L ES. | * Bf TFT TITTY 
Age... 4 Ig. - Decremens. | Living: {Decrements. | 
61 | 291 9 264 | 11 | 
62 | 152 9 [253 | 11 - 
63 173 i 
64 164 9 231 12 
65 |, 155 10 219 | 12 
66 | 145 9g 1207 | - 12 
67 136 9 195 [12 
68 J 127 9 | 183 11 
69 118 9 re. 
70 109 iin 
71 10 9 15011 
F 
73 [82 9 e 
W 8 142 1 
75 65 8 t 
3 8 | 95 5 54 
77 49 7 84 | 20 
78 42 7 74 | 0 
79 39 6 64 120 J 
80 | 29 23 1-84 45 
Above go | 4 en 
| Totals — 27010 1273 36681 1427 | 


It appears from this Table, and from the 
regiſter on which it is grounded, that though 
the probabilities of living among females 
are higher than among males, and a ſmaller 
number is born, yet more die. The reaſon 
muſt. be, that more males emigrate, and 
that many of them die in the army, the 


0 navy, 


ao) ET ABLE *S. 
navy, and the militia, To this alſo it is 
owing, that more vive die at WARRING- 
ro than huſbands. 

It is proper to add, that in conſeque 
of this greater emigration, the precedir; 
Table gives the proportion of the expecta- 
tions of life among males to thoſe among 
females lower than it really is. But at the 
ſame time, it ſhould be remembered, that it 
does this only for the ages before which, 
and during which, the emigration happens, 
After theſe e ages, (that is, probably after the 
age of 40 or 50) the correctneſs of the table 
cannot be affected by this cauſe, © 

See the remarks in the general introduc- 
tion to theſe Tables, p- 4» Kc. 


TABLE 
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"TABLE Xt. 


Shewing the Probability of the Duration of Hu- 

man . all Ages, among Males and Fe- 
males; formed from a Regiſter kept by Dr. Hay- 
garth, at CuEs TER, for Ten Years, from 1772 
to 1781. | . 


According to this Regiſter there were born at 
CHESTER in ten years from 1772 to 178 1, 
6 x $5 Males.” Females, 
= 2192 2115 
There were buried at CHESTER 
during the ſame time, includ- 
ing 24 whoſe ages were un- 
WWn1n:! ? — — 
Marriages 1500, or 150 annually. 


Died between birth and x month 115 80 
from 1 to 2 months 67 51 

— 38 30 

Died from birth to 3 months 220 161 
from 3 to 6 months 1 

6 to 9 — 76 69 
J A 

Died from birth to 1 year — 438 368 


ben 2151 


from 1 to 2 years 180 18x 
103  — 10 137 

3 to 4 — 8 
CW. 34 - 33 

5 to 10 — 91 75 

10 to 15 — 28 34 

15 to 20 — 48 53 


| Died in all under 20 years of age 993 968 


\ 
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1081 : 
- TABLE XI. continued. 
| GRE Las 
f males turned a . 1285 
of 20 died be- 20nd 26| 50 8 
.y tween - — 4 | 
> 0 25 and go | 31 
| 3 1 
35 40 16 | 38 
Lee i 
„ 45 50 9 61 
50 55} 11 | 54 | 14 
12 55 60] 10 | 49 | 13 | 72 
60 65] 136329 105 
BY \ | (ny as bas: ets 2h 
| 70 75] 10 4 49 } 40 | 99 
| 28 80 3292759 
1 80 84 1 19 8 | 18 
| 81 82. = We. 6 9 ö 
82 83 Wy 
2 e. 
83 84 O £& 3 
84 e 
93 860 4 5 
| Ve QF 91.4718 | 
| 87 88 09] 1 3-2 | 
| oo Mm ©} 21-3. 4 
89 go]. © 4 
| GO 91 Q 132 14 4 
| „ 1 
92 93h. . 2 | ©| 2 
93. 94 » C4 44:1 
94 "hes O ; I T1 2 
106 — 7 „ 
Died in all of males above 20 193 336 203 934 
| Under 20 — — 993 
TRY 8 2 Total — 1927 
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TABLE XL. continued. 
n | Maids; | Wives. | 10%. J Total. 

\acoramran — amr * ones wan 
Of females turn- Þ. TN a, os? 
ed of 20 died 20 and 25 38 | 13 2 53] 
between 4 ord] I. | 
$7; 4.4 | | 28 F 49 | 3 * 80 | 
| 21 40 4 65 
| 7 | 58 | 4 6 | 71 
1114 54 9] 7 
| 14 | 460 |, 29] 7 
16 | 34 | 21 | 71 
I 3224 69 
26 53 37 [116 
9 | 28 46] 83 
19 |.37 | 86 | 142 
I 20 70 | 108 
8 811 3 3] 2935 
2 82 1[ũ% Oc 121 
e A 
„ 98 1. oj IE} 
84 85 4 6 2524; 26 
85 86 2 O 8 10 
86 87 I 0 8 9 ] 
87 88 I 2 9841 
88 890 o 2 6 8 
90 2 2 6-7 8 
91 0 9 3 3.7 
gz] 10 4] 5 
94] o O 2. 94 
95 o 0 I I 
96 0 9 1 I |. 
97 2 I 2 I 
98] 0 ESSE. 4 
e 1 a 
* 101 O O . 1 
| 102 0 9144 1 I 
1031 ol © I x | 
Died in all of females above 20 235 479 456 1171 
» Under 20 — — 968 
Total — 2139 


i 


110 TA 2 L E S. 
. _ Of 22 females above the age of 80 who 

died at Cheſter in 1772, the regiſter ſpecifies 

no more than that 4 of them were maids, and 
14 of them widows who died between 80 
and go; and that the remaining 4 were wi- 
dows who died above 90. — Of the 4 who 
had never been married, one has been ſup- 
poſed to die at each of the ages 81, 83, 84, 
and 8 5.—— Of the 18 widows, 2 have been 
ſuppoſed to die at each of the ages between 
80 and 88; two at 91; one at 923 and one 
at 93. It was proper to make ſome di- 
ſtribution of this kind; but it is of little 
conſequence whether it is right or wrong. 
In every other inſtance the numbers dying at 
every age have been taken juſt as the regiſter 
has given them ; and the following Table 
has been formed from them. 


„ */ * * 


TABLE 


C4 


» — * Ds; ns -—_ „ 6 „ 
„ 6 2 
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T ABLE XL. continued, 


FEMALE S. 


| M AL® 8s. 
| Age. Living. Decrements, | . Living. Decrements 
iy 0 | 1927 220 2139 | 161 
3 months 75 — | 
10 months — 
g months | —— 
year | 1489 
2 years | 1309 
1 3 1202 
14 [1135 
110 
6 | 1071 
| 8 | 1029 
9 . | 1018 
10 1010 
II J 1004 
12 999 
112994 
14 988 
13 982 
116 [ 975 
17 965 
"y 956 
* 945 
20 | 0634 
ah 923 
22 912 
23 [900 
24 888 
23 876 
26 863 
27 850 
28 837 
825. 


a... 


1121 


_— ** —— ä 


7 


1 A Ss 
1 A L. N XI., tolkiducd. 


th. 


Marz s. 


| 9 


FEMALE S. 
| Living. _ Decrements. | Living. Decrements. 

814 10 1038 13 

804 9 1028 13 

7983 10 1012 13 

785 10 999 13 

| 775 IO 986 13 

! 973 14 

754 11 939 14 

743 12 948 14 

| 3% 73% ' 143 931 14 
39 72 13 9 
f 90 18 
41 693 14 007 1 
42 679 14 872 15 
43 666 15 | 857 14 
44 650 15 843 15 
45 635 15 828 15 
46 620 15 813 15 
| 47 608 15 798 E 
| 48 590 16 783 16 
49 574 16 767 15 
50 358 16 752 15 
i --- 542 16 737 14 

52 526 16 723 +8 

53 510 16 79 14 

54 494 15 695 14 
8 681 13 

56 465 14 668 143 

57 431 14 [ 653 13 
58 437 14 642 15 
ie 627 15 
60 40) 19 622 20 

| 61 m_— +1 a" 25 
. 62 | 266 22 567 25 


T7 ABLE $ 


| MAIL TS. | 
Ages. Living. Decrements. 
63 3 
64 . 
65 302 16 
66 286 13 
a + ok 
68 1124 
69 251 13 
70 238 16 
71 222 22 
72. | 200 22 
7 
WW 
F 15 
1124 12 
77 1K 11 
58 101 11 
. 90 10 
3134 70 10 
82 60 9 
82 51 8 
84 43 7 
ds 36 6 
86 30 5 
22825 4 
88 21 4 
| og 17 3 
90 14 3 
| 91 11 3 
„5 * 
3 5 2 
94 3 1 
95 I 1 
* | 
L 97 | 


Vo 


= 
um " 
eat — 
2 


L 


II. Part I. H 


| 


21 AB L E XL. continued. 


FEMALES. 
. Living, ©  Decrements. 
542 25 
517 21 
496 17 
479 15 
464 15 
449 16 
433 20 
413 25 
388 30% 
358 8 
328 30 
298 8 | 
271 23 | 
248 22 | 
226 21 | 
205 21 | 
184 7 LL 
103 1 
142 21 
121 21 | 
100 21 
1 
61 12 | 
49 8 | 
41 $5651 
35 — | 
3! 4 | 
27 4 
23 4 ] 
vw 9 N 4 ö 
15 4 1 
If 4 
/ 3 | 
4 3 
I I | 
In 
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In this and the laſt Table there are ſeve- 
tal irregularities in the decreaſe of the pro- 
babilities of the duration of life, which would 
not have taken place, had the obſervations 
been made on a larger body of people, or for 
a longer period of years; but they do not 
much affect the correctneſs of the expecta- 
tions and values of lives deducible from theſe 
Tables, except at the extremity of life after 
the age of 80 or 8 5. According to the Cheſter 
regiſter, the whole number of males that died 
at every age for ten years between 80 and 85, 
was 44 22 died between 85 and go, and 
14 above 90. This regiſter alſo makes 102 
the number of females that died between 
80 and 85, and 34 and 27 the numbers 
that died between 85 and go, and above go. 
The preceding Table, from the age of 80 to 
97, is formed juſt as it would have been 
formed had the regiſter given only this in- 
formation without particularizing the num- 
bers dying in every ſingle year of life after 80. 
It will be eaſily ſeen that this was neceſſary. 
The deaths at the extreme ages beyond 96 
or 97, bear fo ſmall a proportion to the reſt, 
that there is no occaſion for including them 
in a Table of Obſervations ; nor is it poſſible 
to do it properly. 

It ſhould be further conſidered, that the 
remark at the end of the Table for Warring- 
ton is applicable to this Table. 


CO- 


- 
ce et — — — — —-— —— . mee 


Males and Females, accordin 
Table. 
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CoMPaRiIso0N of the Duration of the Lives of 


g to the preceding 


a | | RR” 
Birch 28.13 33.27 
5 43-20 47.44 
10 41.92 | 45-17 | 
| 15 38.05 | 41.36 1 
20 34.86 38.10 
25 32.00 | 34.78 
1 30 29.25 32.27 
- 35 © 25.97 29.26 
40 22.92 26.37 
45 20.20 23.50 |. 
50 17.64 | 20.62 
| 55 15.14 17.82 
60 12.36 | 14.20 
65 10.79 11.94 
70 8.05 8.81 | 
| 75 7.0⁰ 7.44 
80 5.43 3.060 
85 4.25 4.81 | 
K-90. .2.59. 4486 FF 
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ABSTRACT of the Rev. Mr. Gorsvcn's 
Obſervations and Regiſter in the Pariſh «f 
HoLy-CRoss, near SHREWSBURY. 


In 1755 the number of inhabitants in this 

_ pariſh was 1049. 

In 1760 the families were 245—the inha- 
bitants 1048, of whom two were males, 
and 13 females above 80. 

In 1765 the families were 249 — the inha- 


bitants 1096. 


a | In 1770. 1775. 1780. 
Families - — 240 246 


Inhabitants 1046 1057 1113 


Males under 10 — 126 155 
Females under 10 — 122 135 
Males from 70 to 8&& - 20 20 Il 
Females from 70 to 80 - 24 21 19 
Males above 80 - 6 9 4 
Females above 80 — 11 =: 3 


The increaſe in 1765 was occaſioned by 
the removal of four numerous families into 
four great houſes in the Pariſh, which for 
many years before had been almoſt uninhs 

bited. 5 

In 1767 ſeveral houſes were pulled dow 
to open a way to a new ſtone bridge ov 
the Severn, and 38 perſons went out of ti 


; Pariſh. | 


FALL ET - ifis 
In 1774 à fire deſtroyed 48 "houſes, 


moſtly thatched ; but the _ ſufferers. pro- 


vided themſelves with lodgings in the pa- 
riſh, and only 24 left it. The vacant 
ground . was covered with little tenements 
fit for poor people, and fo commodious as 
to draw into the pariſh a greater 'number 
of perſons than had reſided there before. 


——See a further account of this pariſh in 
Vol. I. p. 267. 


BIR Tus for 30 years, ¶Males * 565 30 8 
from 1750 to 1780 } Females 533 9 


Males - 458 

BURIALS » = ponies 7883 966 

The births have exceeded the burials in 
the proportion of 15 to 13 ; and this ought 
to have increaſed the inhabitants in 30 years 
to at leaſt 1200; but it appears that it has 
occaſioned little or no increaſe ; and, conſe- 
quently, that the exceſs of the births has 
been but juſt ſufficient to ſupply the loſs pro- 
duced by emigrations to the navy and army, 
and ſettlements in towns. 


(H] 3 


7 
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1 . wu-lss ]<< ku 1 


1 * Fe —— 0 N From 1760 to 1780. {1 
"+4 2410 of | 1 6 Nals Females. | Total. 7 
Died under 1 month 17 2 [ 285 84 
1 ion 2 to 5| 28 33 38 99 
-IM.. 16 21 60 
| bp 15 6 | 4 4 14 | 
15 20} "71 61 8 1 35 

„„ $14 y* -Þ 79 
| 25 3011 10 „ 57 

| 330. F9 9 | 4 8 2 I z 
wat 35 40 1116 9 363 ” 
p p 40 45 13 16 11 121 6 
| 45 500 8 | 9 10 47 7 
| 50 35 | 10 16 17 42 * 
55 60 T3 14112. 2 1 

o 65 1322 | 20 5 
65 70] 15 | 11 | 13 551 94 
| 70 75 IO | 17 b 29 86 95 

| A 75 80 10 15 ö 14 39 

| 8 85] 's 2220 j57 ; 71 
' 85 9 5 1 | | 5 14 ö | 

' 90 95 EN | O 9 [10 5 
96 ＋ 16 1 or 1; 
| „ 1 _ 
T0 { 289 1321-] 356 |- 966 


It is obvious, that theſe obſervations do 
do not give ſufficient data for forming diſtin 
tables of the probabilities of living among 
males and females: And it is alſo obvious, 
that the numbers dying i in every period of 


{ * gave 
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five years after 10, are much more irregular 
than they would have been had theſe obſer- 
vations been made for a greater number of 
years, or on a larger body of inhabitants. 
In conſtructing, therefore, the following Ta- 
ble, the decrements of life have been taken 
as the regiſter gives them for both ſexes in 
every period of ten years after the age of ten. 
And in this way the regiſter exhibits with 
remarkable regularity and confiftency the 
progreſs of human mortality from birth to 
old age, repreſenting human life in confor- 
mity to other obſervations, as particularly 
weak in the firſt month, (though much leſs 
ſo than in towns) and from that age as 
growing gradually ſtronger, till at 10 it ac- 
quires its greateſt ſtrength, which it after- 
wards loſes, but more ſlowly till 50, and 
after 5o more rapidly, till at 70 or 75 it is 
brought back to all the weakneſs of the firſt 
month, + 2 
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TABLE XII. 


Shewinks the Probabilities of the Duties of Hu- 

man Life at all Ages, as deduced from the Rev. 
Mr. Goxsucn's Obſervations, during a Period 
of 30 Years, in the Pariſh of Hol x Choss, near 
SHREWSBURY, | See Vol. I. p. 267. x 


S| 
S | 


Living. 


Age. |Living. ng. Decr. | A 


Deer. jj Age.|Livine.|Decr —— Decr. 

| © | 966] 64 25] 5071 6 || 52] 339] 7} 

ot: 26] 501] 6 || 53] 3320 8 

month | 1 27 495 654 324 8 

1x year 789 61 28 489 6 || 55| 31008 

2 728 44 29| 483] © || 56] 3080 8 

| 3 684 30 30/477 5 |} 57] 300| 9 

{3+ >) 0541.25 31| 4721'5 | 58] 291] 9 

| 5 62920 32] 467] 5 || 5g} 282| 9 

6 60916 33462 6 || bo] 273] 9 

7 | 593] 121. 34|'456| 6 || 61] 264 9 

< 8 ' 581 7 35 450 6 1 62 255 9 

1 9 [574] 5 361-444] © || 63] 246] 9 

10 | 569] 4/37 438] 6 || 64| 237] 9 

11 565 311 38432 6 || 6s] 228| 9 

18 562] 3 39] 426] 6 || 66] 219] 10 

13 | 559| 3 40] 420| © || 67] 209] 10 

14 | 556] 3 41] 414| 6 || 68] 199] 10 

| 15 553] 3 42] 408] 6 || 69] 189 10 

| 16 | 550] 4\| 43] 402] 7 || 70] 179] 10 
"4.88 546] 4/44 395 7 || 71] 169 
| 18 | 542] 4/450 388] 7 || 72] 159 
| 19 | 538] 4 46| 381] 7 || 73] 149 
j 20 534] 5/0 47 374 7 || 74] 139 
21 .| 529} 5 48] 367] 7 || 75] 129 
22. | 524] 5 49| 360] 7 76 120 
| 23 | 519] 6 go] 353] 7 If 77] 117 
24 | 5131 6]] 311 346 7 || 78] 1021 


TAB 
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LE XLI. continued, 


| 0 
Living. Derr. || Age.! Living.| Derr. Age. Living. Decr. 
93 9 86 33 7 93] 2 
84 | 9 || B7j 28 | 694 4| 2 
75 | 8 8B]'22'] *5 1: 95] 2] 7} 
6718 || 89] 17 | 4 ga 1-4-7 
59 | 8 || 990] 13 | 3 
51 8 || 91] 10 2 
434 8. 9218 2 — | 
| 


EXPECT A- 


122] | Ta BB i + 
Exyzcrarions of Life -# ue preceding 
1069 IHable. 141 


c Y 8 FR 


| Age. | Expectation, | . 
. EE | 
Birth 33.93 
| 1 | 5 46.30 ' 
4 10 46.00 
15 {| 42-25 
1 20 28.66 | 
| 25 | 35:58 
30 32.66 
35 | 29-43. | 
40 20.40 
45 23-35 
50 20. 40 
| 55 17.47 
0 14.86 
65 12.30 
370 10.00 
25 7.87 
80 5.75 


The proportion of the living under ten 
years of age to the living at ten and upwards, 
is, by this Table, as 6807 to 204.52, Or as 
10 to 39; but the real proportion appears 
from the ſurvey to be greater : And it 1s evi- 
- dent, that the exceſs of the births above the 
burials, and the emigrations from the pa- 
riſh after ten, muſt make it conſiderably 

eater; and it ſhould not be forgotten, that 

theſe alſo are circumſtances which muſt ren- 
Ih the probabilities and expectations of life, 
as given by the Table, leſs than they real) 


are, 
TABLE 
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318 TABLE XLII. e 
Shewing the Probabilities of the Bene 56 Hu- 
man Life among Males and Females, deduced 
from Obſervations of the Proportions of the 
Living to the Numbers who have died at all 
1 r 21 Years, from 1755 to 1776, in * 
Kingdom of SwEDen. . 

PRELIMINARY Oh LSE 
According to the medium of ſeven different enu- 
merations in 1757, 1760, 1763, 1766, 176g, 

1772, and 1775 there were Ring! in che King- 
dom of SWEDEN : 


po K 0” P 4 1 = — 


2 Ages. bd .. Males. y A "Pal. 7 
"Under 1 year 35 33882 |] - 33640. 
Between I and 3 years | 62153 53003 N 
. e ! , 62696 63531 
of SD | 121871 | 12245 | 
10 15 | 117879 118419 
15 20 103093 150384 35 
20. 28 -, | © 91907 102 30ʃ 
25 30 | . 82919 3315 | 
30 35 | 78613. | 7129 

| 35 40 70390 77077 

40 43 63991 {1242409 

| 45 50 5208 3 | 59580 

| 50 55 44908 52689 

55 bo 362333 "44211 

60 65 30772 39416 

5 63 70 21170 29010 

70 75 14610 | 21776 
75 0 8224 12515 
80 85 4036 6418 
85. 90 | 1522 2492 

Above go” 486 969 

A Total — 1.103432 12078 

Add females — 1.206728 hos e 
Total of males and females | 2. 310160 
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Fencible men be-) . or a guarter nearly 

tween 15 and * 587,876 þ of the inhabitants. 
Males and females is cok rf wee more than 
under the age of 233 2959 5 the inhabitants 


. 


Of theſe numbers there died annually in Swept x, 
during twenty-one. years from 1755 to 1776, 


_— K  ©QOQ_a@2_—nww—_£cocCcTrc..c.sT.o..ovac 
8 * 


Ages. .. "EENIAY; Females. Foe: 
Under + Vr. g664 or 1 of 3.58333 or 1 of 4.0* 
ſand g V. 3592 or 10f 17.3 ner! of 17.4 
| 3and 5] 1816 or of 34.5 1774 or of 35.8 
|-—5 10 1789 1 of 68.1] 1672 1 of 73.2 
10 15 898 1 of 131.2] 802 1 of 147.6 
15 20 741 f of 139.1] 714 1 of 148. 

20 25 874 fk of 105.1] 776 10of 131.8 
25 39| 879  10f 94.3] 872 1 of 1069 

30 35] 955 .10f 82.3] 1058 1 of 82.3 

35 40] go7 1of 77.6] 901 1of 855 

40 45 1119 1of 57.1] 1129 1of 

45 501077 1of 48.3] 958 1of 

50 550 1233 10f 36.4| 1127 1 of 

55 600 1180 1 of 30.7] 1163 1 of 
60 6501383 1 of 22.2| 15979 1 of 

65 7ol 1328 1of 15.9] 1510 1 of 

70 75 1360 1 of 10.7] 19935 1 of 
175 80 1023 1of 8.0| 1527 1of 

80 85] 784 1 of $5.1] 1230 1 of 

88 900 383 1of 4.0] bog 1 of 
[Above 90 195 1of 2.5] 339 1 0f 2. 
Of all ages 33180 1 of 33-25133579 1 of 35.9 


age to the number born in à year. 


The latter number is 
equal to the former increaſed by the number living at one 


time under one year. See the note, p. 137. 


The 
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The enumerations and deaths for the firſt 
9 years. from 1755 to 1763 included the 
whole kingdom of Sweden, conſiſting of 26 
principalities or provinces. In 1764 there 
was a ſuſpenſion of all the obſervations, In 
1765 they were taken up again; but in this 
and the following years, the enumeration of 
one of the provinces was omitted, together 
with the regiſtration of the deaths in that 
province.—In the three years from 1767 to 
1770 three provinces were omitted in the 
enumerations and regiſters.— In the three 
years from 1770 to 1773, there was alſo an 
omiſſion of three provinces, together with 
the city of STOCKHOLM. And in the remain- 
ing three years (to 1776) four out of the 15 
dioceſſes in Sweden were omitted. But theſe 
omiſſions will produce no incorrectneſs in 
the tables of the decrements and values of 
lives formed from the preceding data. 

I have formed tables from the enumer- 
ations and deaths in the firſt nine years, com- 
prehending all Sweden; but there is no 
other difference between them and the fol- 
lowing Tables, except that the latter give 
the probabilities of the duration of life a 
little lower than the former ; and the rea- 
fon of this is, that the mortality of the 


years 1771, 1772, and 1773, exceeded 


greatly the mortality of the other years (a). 


(a) It is alſo owing to this that the propartions of an- 


nual deaths to the living at all ages, as here given, are 


S 


"ſomewhat greater than thoſe in the Second Eſlay at the 


end of this work. 


In 


"JI. 
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In the healthieſt of the ſeven ternaries of 
years into which "theſe. obſervations have 
been divided (that is, in the three years (5) 
from 4765 to 1767) only one in 361 of 
males, and 1 in 392 of females, died. The 
average proportion for the whole period of 
21 years is 1 in 331 of males; and 1 in 
357% of females, But; in the ſickly years 
Juſt mentioned, there died 1 in 27 of males, 
and 1 in 29 of females.— The number of 
the living in the following Tables, at the 
end of one year of age, is the dference be- 
tween the number born in Sweden in a year, 


(53) The whole number of males 1 in theſe years 
was 1. 182,848; of females 1:290,068. I have ſaid that 
one of the 26 provinces of SWEDEN was omitted in the 
obſervations for theſe three years, The addition-of this 
province will make the inhabitants of SWEDEN in 1766 
above two millions and a half. In 1757 they were 
2.323,195: They increaſed, therefore, at the rate of 
near 200,000 in nine years. But it appears that this in- 
creaſe had not been of long continuance; for had it been 
ſo, à table formed from the decrements as given by the 
regiſters, -and by taking the medium of annual deaths 
from 1755 to 4763 for the radix, would have given the 
probabilities. of living much too ſmall. (and much lels 
than thoſe in the following Table) through the whole 
duration of life; whereas it does this only in the firſt 
ſtages of life. From 45 to 60 it gives them nearly equal; 
— after 60 it gives them greater, which is a plain proof 
that about the beginning of this century Sweden was de- 
creafing.-— To the ſame purpoſe it appears from the 
enumerations, that while the numbers living in the frff 
ſtages, of life were increaſing faſt, the numbers in the 
1 ſtages were deereaſing. 


and 
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and the number of deaths under one year of 
age (excluſive in both caſes of ſtill - borns) 
accommodated to 10000 as a radix. 
The decrements among males in the fol- 
lowing Table, increaſe regularly through 
every period of life from 10 to 75. But 
among females this increaſe 1s interrupted 
for a few years after 35, and again for a 
few years after 45.——This cannot be an 
accidental irregularity, the numbers being 
too great, and the period for which the 
obſervations have been made, too long, to 
admit of ſuch an irregularity. ——Proba- 
bly, therefore, it muſt be accounted for in 
the following manner. From the age of 
30 to 35, the number of married, and con- 
ſequently of child-bearing women, is greater 


% * 
— 


; 

; than at any other ages; and this raiſes the 
f decrements in that diviſion of life. After 
g 35, this number is diminiſhed, and the de- 
' crements fall. Between 40 and 45 the criti- 
© cal periods come on, and the decrements 
x are raiſed again; but after 45 the number 
, of deaths ariſing from hence becoming 


leſs, the decrements become alſo leſs, but 
continue afterwards to increaſe with 1n- 
creaſing years, till they become greateſt at 
74 Or 75. It is, howeyer, remark- 
able that notwithſtanding the peculiar dan- 
gers to which the lives of females are 
ſubject from the cauſes juſt mentioned, 

9 0 here 
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there are no ages at which a ſmaller pro- 
portion of them does not die than of 
males, except the ages in which the number 
of deliveries is greateſt; and that even hen 
the probabilities of living among them are 
nearly equal to thoſe among males. 


TABLE 
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PABLE XLII. continued. 


- ”-- ——v—v— 
** 2 


— — 0 


1 > 1 | wy — 8 Wy 


Born 10,82 — 282 bot dead 10,277-+217born d | 10 
Dns | Living: Der. Epen. 
Born alive 20, 002 300 33-20|[10,000{2090] 35.70% 
1 year | 7,700] 500] 42.45 7.9100 5180 44.00 
| 7,200] 337] 43-831] 7-392| 359] 40-05 
6,863] 240] 44-90| 7047 2500 47-31 
| : 6,083 1800 45.87] 6,792] 135] 48.04 
6,473] 125 45.62 5857 120] 48.00 | 
6,348 105] 45.50 6:537] 105] 47-87] 
6,243 90 45:26 6,432] 85 47.6: | 
| 64153] 78 44-931] 6-347] 79] 47-28 
| 5,078] 65 44.40 6,277] 60 
6,013] 55| 43.94 6,217] 52 46-25] 
5.9380 45 43.26 0,165} 46] 45-55 
| 5,913] 43 42.58j] 6,119] 49] 44-85 
4. 5,868 40 41.91] 6,079] 35 44-15 
5.828 49, 41.24\] 6, 44 35 43-4< 
| 5.788]. 39! 40.56 6, 09 35 42-76 
5.749 39 39•83 5974 49] 42-04 
| 5,710] 39 39-11]| 5,934 404131 
$271 44 38.39] 5>894| +42] 42-59 
| 50 7 44 37.67 5-852] 43] 39 87 
| 5583] 50 30-95 | $,809þ 43] 39-15] 
$1533] 59, 36.28] $5,700} 43] 38.43 
| 5483 50 35.62 52723] 433772 


2 

* 
N 
0 


| 55433]: 55, 34:90 44 37:01 
| 52378]. 55| 3439 45 36.25 
5,32] 55 33-031] 45] 35-58 
| 5,268] 55 32.98 50 34:9 
145213 55 33-32 52 34421 


31 660 
3 . 000 | 


| 5,258] 
55190 
SA 


TABL By! XIII. continued; 


— a 


_ 


— 


a e Fr NAL ANS. 
Living. | Decr: $ Expectat. | Living. [Decr. Expectat. 
4,988 60 29.69 [ 5,274 60 31.54 
4,928. ] 60 29.04 || $5,214 | 65 30.91 
4.868 60 | 28.39 || 5,149 | 65] 30.28 
4,808 | '60 | 29:74 ||| 5,084 65 29.66 
4.748 60 | 27.09 || 5,019 bo 29.03 
4,688] 60 | 2643 || 4,959 | 56| 28.26 
4,028 | 60 | 25:76. || 4,903 | 56] 27.50 
4, 56860 | 25.09 | 4,847 |-56| 26.74 
4,508 | 60 24.42 4,701 | 58] 25.97 
4,448 6523.75 [ 4733 | 05] 25-21 
4,383 | 72 | 23.15 || 4,668'| 75| 24,68 
4,311\| 80 | 22.54 || 4,593 | 70; 24.75 
\ 4,231 | 80 | 21.93 || 4.81776 23.62 
4,151 | 8o | 21.32 || 4,441 | 75} 23.10 
4,071 80 | 20.71 || 4,366 | 72] 22.57 
3,991 | 8020.12 4,294 | 67] 21.91 
3.91180 | 19.2 | 43227 | 651 21.24 
3,831 | 8O | 18:92 || 4,162 | 65] 20.58 
3,751 | 85 | 18.32 || 4,097 70 19.92 
3-666 | 95 | 17.72 || 4,027 | 75] 19-26 
3:571 | 95 | 17.17 || 3952 | 80] 18.64 
3,476 | 95 | 16.63 [ 3,872 | 85] 18.01 
- 3,381 | 95. | 16.08 || 3,787 | 85] 17.39 
3,286 | 95 | 15:53 |Þ 3,702 | 851 16.77 
3,191 | '95- | 14.98 || 3,617" 16.13 
3.09695 | 14-43 || 3,532 [85 15.55 
3,001 00 | 13.87 || 3,447 14.92 
2,901 j100. | 13.33 || 3,357 | 90] 143! 
2,801 [100 12.79 || 3.207 | 13-09 
2,701 0612.24 3,167 13.08 
2,596 110 11.72 [ 3,057 12.50 
2,486 113 | 14-21. || 2,939 12.04 
2374-45 1.73 Ie 1 3:56 
2,256 42222 
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Living. Decr. Ex 


2,579 
2,459 
2,339 
2219 
2,099 


1,979 


1,849 
1,709 
1,559 
592 
5249 
1,109 
979 
859 
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649 
554 
464 
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296 
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Decr. Expectat. 
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In forming this Table from the decre- 
ments of life among males and females in 
Table XLII. it is neceſſary to conſider that 
the proper decrements for a body of males 
and females taken collectively, are not the . 
means between thoſe for males and females 
in that Table; but the numbers dying in 
every period of life out of a given number 
living at the beginning of that period, ſup- . 
poſed to conſiſt of egua/ numbers of males 
and females. | 

For example. Table XLII. ſhews that of 
2701 males living at 60 years of age, 560 
will die in five years; and that of 3167 fe- 
males living at the ſame age, 588 will die in 
the ſame time. From hence it may be 
calily deduced, that of 2930 perſons (the 
[7] 3 number 
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4) TABLES 
number in this Table living at 60) conſiſting 


one half” of riales 'and Sno alf of Aehales 
ehe gam. 


be fop 1355 to confiſt one ha If of m e and 
the other half of females, 75d the: proper 
decrement for the next 150 582 8, deduced 
in the ſame manner from Ta I. 1 
it is in this method the whole of this Table 
has beer} cphſtructed, which, therefore, muſt 
exhibit more accurately ar: any other, the 
probabilities of living, among the general 
maſs of mankind, conliſting ; of males and 
e taken colleQively.” 9 
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Shewing the Probabilities of the Duration of Hu- 
man Life among Males and Females in Srock- 
nol u, formed from the Proportions of the Liv- 
ing to the Numbers who have died in SrockRHOν 
at all Ages for Nine Years from 1755 to 176g. 
There were born alive in Srock- ER 


HOLM annually from 1755 to 1333 1207 
106g — — „ 
Still- born — — 43x 31 
According to the medium of three different enu- 

merations in 1757, 1760, and 1763. chere were 


living” in STOCKHOLM, 1 2 
| q HOO 1 70 "Males, ＋ LE | 
0 Under 1 year | "Pix 666 727 | 
From 1 to 3 years| 1239 4376 g 
3 to. 5 1185 | 1282 
5 10 2662 2769 
10 1361 2991 2791 
| 15 20] 2780 2662 
1 © 20 25 3293 4255 
„rn 42785 | 
30 35] 3333 41560 
35 40 2703 3101 
40 45 228 2837 


„ 


45 50 1668 1911 
| 50 55 1402. | 18592 
55 60| 874 1340 

| 60 65 705 1247 
Bk 65 70 404 806 
' 780 76 285 626 
1 . 314 
| r 148 

88 90 18 51 
| Above go 8 27 
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Prom theſe data the following Table has been 
| formed. | 
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* The annual average of males born alive at Stockholm. 
for ꝙ years from 1755 to 1763, was 1335. Of theſe 365 
died. annually under one year of age. The number, 
therefore, that lived to one year of age was 770; and.770 
is the ſame part of 1335 that 5768 is of x0000, | 
In the ſame, manner the number of females who lived 
to one year of age has been determined; after which, the 
totals living between 1 and 3, and between 3 and 5, and 
between 5 and 10. &c. &c. are always made to be in the 
ſame ratio to the number dying at thoſe ages that th 
were found to be by obſervation. In this method alſo 
the laſt Table, ſhie wing the probabilities of life in the 
kingdom of SWEDEN at large, has been form dd. 
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XL. and XLII. p. 115 and 129, it appears, 
that the difference between the duration of 
the lives of males and females is leaſt in the 
kingdom: of SwEÞDEN at large, greater at 

” at” STOCKHOLM, 
which ſeems to indicate that this is a dif- 
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From this compariſon, and how Table 


ference not entirely natural. 
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1411. BUIGE 7 ILV. 
Shewing rhe Values of Annuities on Single Lives 
among Males and Females, according to the 
Probabilities of the Duration of Life in the 
Kingdom of Swepzx. See Table XLII. 
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TABLE ZXELVE continued. 


"Marzs.", [| FzMartzs. {| Lives in gencrzl. 
E per Cr.ſ5 per Ct.f|4 per Ct.] 5 per ct. 
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TABLE XIVI. 


Shewing the Values of * on two joint 
Lives, according to the Probabilities (in Table 
XLII.) of the Duration of Human Life 
among Males and Females W reckon 

ing Intereſt at 4 per cent. 
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' Values! 7 Values. || Ages. West a 
2.797 74-80; 2.17274 860 1.6921[74-92 
\ 2:0481175- -$1]'2.017||75-87 1.605|[75-93 
2.490 75 82 1.87% 78-88 1.497 76-94 
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TABLES [#49 
TAB LE XLVIL | 
Sewing the Values of two joint Lives, according 
to the Probabilities (in Table XIII. ) of the 


Duration of Human Life among Males and 
Females collectively, _ | 7 N 


INTEREST 4 per cent. | 
Differences of Age 24, 30, 36, and 42 Yeats. | 
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4 28114.003|| 4-34|13.204 40[12:284|| 4-46[11.260j 
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13-37113-2341|13-43]12-190 Nn 9-044 
14 38]13.0231[14-44[11.997|[14-50[10.759]| 14-56] 9.371 
15-39]12-798|[15-45111.787||15-51110.5141|15-57] 9.087 
16-40]12.5701|16-46[11.562||16-52110.264 |}16-58] 8.799 
17-41 12.3511}17-47[11.328[[17-53[10.018}[17-59 8.503 
18-4201 2.1460 18-48ʃ11.076[[18-54] 9.761 18-60 8.208 
19-43|11.9511] 19-49[10.819][19-55| 9. FOO | 
20-44|11.751]] 20-50[10.567||[20-56} 9:228]]20-62] 7.658 
21-45|11.550||21-51110.332||21-57] 8.953Þ|21-63| 7.396 
22-46111.335]||22-52[10.092||22-58| 8.67; ||22-64] 7.127] 
23-47111.107|| 23-53] 9.8521|23-59] 8:385}123-65} 6.851} 
24-48[10.862|| 24-54] 9.602 || 24-60] 8.097 ||24-66] 6.566} 
| 4-54 4 974124 
25-49]10.612]|25-55| 9347] 25-051 7.823 28-57 6.275 
26-5010. 364 26-56] 9.080 [26-62 7.55726 68} 5.986 
| 

27-51110.130|| 27-57] 8.807||27-03] 7.297||27-69] 5.702 
28-52] 9.894 || 28-58] 8.5 3428-64 7.032[|28-70| 5.415 
9.659 29-59 8.250]|29-65| 6.761]|29-71] 5.136 
9.413 || 30-60| 7.967 30-66, 6.481[|30-72| 4.881 
9.167 (31-61 7.7021|31-67] 6.197||31-73] 4-646 
8.912]| 32-62] 7.44632 68 5.9171132-74| 4-453 
8.0511133-63] 7-1961|33-09] 5.642[133-75] 4-251 


6.6791|35-71] 5-0931135-77| 3-533] 


| Ages. —— Ages. | Values. || Ages. | Values. || Aves. Values. 
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TABLE XLVII. continued. 


{In TEREST: 4 Per cent. 


193-87 


Values. Ago: | 


37-07 


6.115 
5.828] 


Values; 


5-543 
5-254 
4-977 
4.730 
4-507 


43221144 
4.128 


| 3-921 
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_ THE, directions given in p. 75, for 
uſing the tables of the values of joint lives 
deduced from the Nerthampton:Obſervations 
are applicable to the two laſt Tables, anc 
may be eafily adapted to them, by taking 
the differences of age in thoſe directions at 


-” 


years and its multiples. 
REMARK s. 


The values of joint lives in theſe Tables 
| have been computed for only one rate of in- 
tereſt; and of fingl/e lives in Table XLV. 
for only two rates of intereſt, The follew- 
ing rules will ſhew, that it would be a need- 
leis labour to compute theſe values (in ſtrict 
conformity to the obſervations) for any other 
rates of intereſt. Ld | 


£ 
4 a 


ACCOUNT of a method of deducing, from 
the correct values according to any obſer- 
vations} cf any fingle' or joint lives at one 

rate of intereſt, the ſame values at other 
rates of intereſt. 


PRELIMINARY PROBLEMS. 


a ſingle life by any table of obſervations, 
to find its value, ſuppoſing the decrements 
of life equal, at any given rate of intereſt. 
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I years and its multiples, inſtead of jive 
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SoLUTION, Find in Table II. the ya. 
lue of an annuity certain for a number of 
years equal to twice the expectation. Mul- 
tiply this value by the PERPETUITY in- 
creaſed by unity, and divide the product by 
twice the expectation. The quotient ſub- 
trated from the perpetuity will be the va- 
hae required, + ns cath 


EXAMPLE. 

The expectation of a male life aged ten, by 
the SWEDEN obſervations (See Table XLV.) 
is 43.94. Twice this expectation is 87.88, 
The value of an annuity certain for 87.88 
- years is, by Table II. (reckoning intereſt 
at 4 per cent.) 24. 200. The product of 
24. 200 into 26 (the perpetuity increaſed 
by unity) is 629.2, which, divided by 
87.88, gives 7.159. And this quotient 
ſubtracted from 25 (the perpetuity) gives 
17.84. years purchaſe, the value of a life 
aged ten, deduced from the expectation of 
life at that age, according to the SWE DE 
obſervations. EN 

This is the rule by which Mr. De 
Moivre has calculated the table commonly 
| uſed of the values of lives according to his 

hypotheſis ;..and from this Table (the firlt 
of the two Tables at the end of this vo- 
lume) the value required in this problem 
may be deduced more compendiouſly in the 

AF | following 


PALS LDX fir 


following manner, provided the expectation 
does not exceed 38. —*. Take the dif- 
« ference between twice the , expectation 
« and. 863 and the value in the Table cor- 
« reſponding to that difference, if not leſs 
« than 10, Will be the value ſought.” —— 
Thus; twice the expectation of à female life 


aged 30 (that is, its complement) is, by 


Table XLII. 64.34. The difference between 
it and 86, is 21.66. And ſince. the value 
correſponding, to age 21 in Mr. De Morvre's 
valuation of lives (or in Table I. at the 
end of this volume) is (reckoning intereſt 
at 4 per cent.) 15.781 ; and the value cor- 
reſponding to age 22 is 15.669; it is ob- 
vious, that the value correſponding to age 
21.66, muſt be the greateſt of theſe two 
values leſſened by +5 of the difference be- 
tween it and the eat. This difference is 


1123; and ves of it (or . 112 multiplied 


by .66) is . 074, which ſubtracted from 
15.781, gives 15.70% the value ſought of 
a life whoſe expectation is 32.17 (or whoſe 
complement is 64.34) on the ſuppoſition. of 
an equal decrement of life. 


FLSA. IJ. 


Having the expectations given of any two 


Jives by any table of obſervations, to deduce 


from thence the value of the joint lives at 
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any rate of intereſt ſuppoſing an equal de. 
.- Crement of life. iT SITION | 
'S$oLUTtioN. Find the difference between 
twice the expectation of the youngeſt life, 
and twice the expectation of the oldeſt life 
increaſed by unity and twice the perpe- 
tuity. "Multiply this difference by the va- 
love of an annuity certain for a time equal 
to twice the expectation of the oldeſt life; 
and by twice the, ſame expectation divide 
the product, reſerving the quotient. 
From twice the perpetuity ſubtract the 
reſerved quotient, and multiply the remain- 
der by the perpetuity increaſed by unity (a). 
This laſt product divided by twice the ex- 
pectation of the youngeſt life, and then 
ſubtracted from the perpetuĩty, will be the 
required value. ; N 


EXAMPLE, 


Let the joint lives propoſed be a female 
life aged 10, and a male life aged 15, and 
let the table of obſervations be the Sweden 


(a) When twice the expectation of the youngeſt life 
is greater than twice the expectation of the oldeſt life 
increaſed by unity and twice the perpetuity, the reſerved 
quotient inſtead of being ſubtraed from twice the per- 
petuity, muſt be added to it, and the ſum, not the diffe- 
rence, multiplied by the perpetuity increaſed by unity. 


oy Table 


A bK [199 


Table for lives in general, and the rate of in- 
tereſt 4 per cent. Twice the expectations of 
the two lives are 90.14 and 83.28. (See 
Table XLIII.) - 


= 


Twice the expectation of the oldeft 


perpetuity, is xF34.28, which leſſened by 
90. 14 (twice the expectation of the younge/ 
life) leaves 44-14 for the reſerved re- 
mainder. This remainder multiplied 
by 24.045 (the value of an annuity cer- 
tain (a) for 83.28 years) -and the product 
divided by 83.28 (twice the expectation 


tient to be reer ved; which ſubtracted from 
double the perpetuity, and the remainder 
(or 37.255) multiplied by the perpetuity in- 
creaſed by unity (or by 26) gives 968.630, 
which divided by 9o.14 (twice the expec- 


tation of the youngeſt lite) and the quotient 
ſubtracted from the perpetuity, we have 
14.254 for the required value. 

(a) This value, when the number of years is a 
whole number with a fraction added (as will be com- 
monly the caſe) may be beſt computed in the following 
Manner, | : 

n this example the number of years is 8 

The value of an annuity certain for 8 
Table II. p. 21.) 24.035. The ſame value for 84 
years is 24.072. The difference between theſe two 
values is . 037; which difference multiplied by .28 (the 
traftional part of the number of years) and the product 
(.0103) added to the leaft of the two values, will give 
24.045 the value for 83.28 years, Ra; WON 
92 — 9 This 


3.28. 


3 years is (by 


2 


life, increaſed by unity and twice the 


of the oldeſt life) gives 12.744 the quo- 
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This calculation may be made more eaſily 
by logarithms in the following manner, 


Twice the expecta- $2.28 
tion of the eldeſt is 2 
App twice the per- 
petuity cred 
by unity = = 
Sum — 134.28 
SUBTRACT el 


51.00 


— ——ů— 


the expectation of 
the youngeſt - 
Remainder — 44.14 
Log. of 44.14 is 1.644, 832 
Log. of 24.045 is] 
(cee the note in 1.381, 024 
the laſt page) 
Sum — 3.025, 8 56 
Subtract 1.920, 540 Log. of 83.28 


Remainder — N number of 


90.14 


— — 


which is 12.744. 
or the remainder 
to be reſerved, 


Twice the per- 
petuity is | 50 
Subtract 12.744 


Remains — 37.255 Logar. of which is 1.571,184 
Add Log. of the perpetuity increaſed by unity 1.414973 
| Sum — 2.986,1 57 
Subtract Log, of twice the expectation of the 
youngeſt — — — 1.954,17 


1 — — nee 
Remainder — 1. 031,240 


The 
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The number of this laſt remainder is 
10.745, which ſubtracted from 25 (the per- 
petuity) leaves 14.254, the value ſought.— 
See the algebraical canon in Note (M) at the 
end of this volume. yy 


GENERAL RULE. 


Call the correct value (ſuppoſed to be 
computed for any rate of intereſt) the Fix Sr 
yalue, | 9 4 

Call the value deduced (by the preceding 
problems) from the expectations at the ſame 
rate of intereſt, the sE CON D value. 

Call the value deduced from the expecia- 
tions for any other rate of intereſt the THIRD 
value. : 

Then, the difference between the fir and 


ſecond values added to or ſubtracted from the 


third value, juſt as the int is greater or leſs 
than the ſecond, will be the value at the rate 
of intereſt for which the TIR D value has 
been deduced from the expectations. 


The following examples will make this per- 
| fedly plain. 


EXAMPLE I. 
In the laſt Tables the correct values are 


given of two joint lives among mankind at 


large, without diſtinguiſhing between males 
and females, according to the SWEDEN ob- 
ſeryations, reckoning intereſt at 4 per cent. 

| Let 


—— — 


156] TAE B. 
Let it be required to find from theſe ya. 
lues the values at 3 per cent.; and let the 
ages of the joint lives be ſuppoſed 10 and 
8 oy 

The correct value by Table XLVI. (rec. 
koning intereſt at 4 per cent.) is 16.141, 
The expectation of a life aged 10 is (by 
Table XLIII.) 45.07. — The value de- 
duced from this expectation at 4 per cent. 
by Prob. II. is 14.539.——The value de- 
duced by the ſame problem from the ſame 
expectation at 3 per cent. is 160.808.,— 
The difference between the irt and ſecond 
values, is 1.602, which, added to the 7hird 
value (the firſt being greater than the ſe— 
cond) makes 18.410 the value required. 


EXAMPLE II. 


Let the values be required of two joint 
lives aged 50 and 60, at an intereſt of 3 
per cent. from the correct value given at an 
intereſt of 4 per cent. according to the Nor- 
thampton obſervations, 

. Firſt or correct value at 4 per cent. by 
Table XX. is 6.989. The expectation of 
50 is 17.99 ; of 60, is 13.21, by Table VII. 
b. 38. The /econd value, or the value de- 
duced from theſe expectations at 4 per cent. 
1s, by Prob. II. 7.182. - The third value, 
or the value deduced from the ſame ex- 
pectations at 3 per cent. is 7.704. The 

| Ws {50.2% QErence 


* 


193, which (ſince the /econd is greater than 
the fit) mult be ſubtracted from the third, 
and the remainder (or 7.511) will be the 


cent. is, by Table XX. 7.460. 
If the value is required at 5 per cent. 
the third value will be 6.732 ; and the dif- 
ference ſubtracted from 6.732, will leave 
6. $29 the value at 5 per cent. 

h 


e exact value at this rate of intereſt, 
is (by Table XX.) 6.568. 


EXAMPLE III. 


Let the value be required of a ſingle male 
life aged 10, at 3 per cent. intereſt, from the 


correct value at 4 per cent. according to the 
Sweden obſervations. 


Firſt, or correct value at 4 per cent. (by 
Table XLV.) is 18.674. The expectation 
of a male life aged 10, is (by Table XLII.) 
4396-751 + | | 

The ſecond value (or the value deduced 
from this expectation by Prob. I.) is 17.848. 

The third value (or the value deduced 
from the ſame expectation at 3 per cent.) 
is 21.277, . 

The difference between the firſt and ſe- 
cond is 836; which (fince the firſt is 
greater than the ſecond) muſt be added 0 
7 hay: the 


n . BB [159 
difference between the firſt and ſecond is 


value required. The exact value at 3 per 
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and the difference added to 15.286 makes 


138) T A B L E = 


the 7hird; and the ſum, (that is, 22.11 3) 
will be the value required, 
The third value at 5 per cent. is 15. 286; 


16.122 the value of a male fte aged 10 
at 5 per cent. according to the SWEDEN ob- 
ſervations. The exact value at 5 Per cent. 
is (by Table 45th) 16.014. 

Again. The difference between 16.014 
(the correct value at 5 per cent.) and 15.286 
(the value at the ſame intereſt deduced from 
the expectation) is . 728; which, added (be. 
cauſe the firſt value is greater than the ſe- 
cond) to 13.335. (the value deduced at 6 
per cent. from the expectation) gives 14.06; 
the. value of the ſame life, reckoning intereſt 
at 6 per cent, 

Theſe deductions, in the caſe of ſingle 
lives particularly, are ſo eaſy, and give the 
true values ſo nearly, that it will be ſcarcely 
ever neceſſary to calculate the exact values 
(according to any given obſervations) tor 
more than one rate of intereſt. 

If, for inſtance, the correct values are com- 
puted at 4 per cent. according to wy obſer- 
vations, the values at 3, 34, 41, 5, 6, 7, 0 
8 per cent. may be deduced from them by 
the preceding rules, as occaſion may te— 
quire, without much labour or any danger 
of conſiderable errors. The following 
compariſons will ſhew in ſome meaſure how 
far theſe deductions may be depended on. 
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Valve of Single Male Lives by the SWwI DEM 
Table of Obſervations, p. 141. ä 


1 ues r cent. de- | | 
duced from the correct Correct values by Table 
Ages. values by Table XLV. at XLV. at 5 per cent. 
Ir cent. 4 — 2 
5 | 15879 15.7866 | 
10 |. 16.122 „ 
| 185 | 15.707 15.624 | 
| 30 13.909 13.889 
| 60 7-969 7-963 
70 5.417 5.389 


__ mod —_—— "Y i. 
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Values of two joint Lives by the Nor- 
THAMPTON Table of Obſervations, 


* 


—— 


Values at 5 per Correct va- MN at 3 per 
cent. deduced i lues at 5 per cent. 
from the correct ſ cent. by Ta- 
values at 4 per|bles 18, 19, values at 4 per 
cent. by Table] &c. cent. by Table 
18th, &c. 8 18th, &c. 
11.989 11.984 15-618 
11.986 | 11.960| 15.184 
10.775 | 10,764] 13.389 
9.006 | 9.016] 10.756 
5.842 | 45.888] 6.692 
10.214 | 10.205] 12.368 
7.285 7.292 8.396 
+» 6.555 | 6.568] 7.471 


15.638 


Correct va- 
deduced lues at 3 


| p 
| le I 3, 19 
&c 


from the correct ſcent. by La- 


| 


15.229 
13.383 
10.764 
6.606 
12.45 
8.378 
7.461 
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Values of Single Lives by the NozT#any. 
TON, Table of Obſervations, 


alues at 5 per Correct na. f Vajoes at few Va. 
| cent, deduced lues at 5; bor cent, : deduced 
8 Ages. from the correct cent. by Ta- from the correct cent. 
; ' | values at 4 per 10 17. values at 5 per [ble 17 
cent. by Tab. 2. cont. by T « 17+} 


5 14.825 14-827] 20. 435 20.473 


10 | 15:162 | 15.139] 20.652 | 20.662 
J 68 | 6.546 6.5360 7-353 7.36) 
Values at 4 per Correct va- [Values at at 5 per| 

ane. deduced lues at 4 of nfl ba decholel ced Correct va. 
Ages. from the correct cent. by Ta- from the correct Tues at 5 per 

values at 5 per ble 17th. values at 3 per cent. 

| one. by Tab. 2.123 cent. by Tab. 17. 17. 

EY 17.239 17.248 14.850 .| 14.827 
17.507.523 15.179 | 15. -13 
68 6.920 6.930 6.560- | 6.536 


F 


2th may 8 obſerved in theſe examples, that 
| the deduced values are ſometimes almoft the 
VG ſame with the correct values; that generally 
| they do not differ more than a 20th or 3oth 
of a year's purchaſe ; ; that in ſoint lives they 
differ leſs than in Angle lives; and that they 
come equally near to one another qohatever 
the rates- K. intereſt are. 
The following obſervation wil chew/ the 
reaſon af the circumſtance laſt mentioned. 
The value deduced from the expectation 
coincides with the correct value when the 
rate of intereſt is little or nothing; and, 
conſequently, the difference between the two 
valuei 


— 
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values becomes then little or nothing; and 
to this it is continually tending as the in- 
tereſt is diminiſhed. On the contrary; the 
increaſe of value occaſioned by the decreaſe 
of intereſt tends to make the difference 
greater. Thete is; therefore, in this caſe, 
the counter- action of two cauſes which al- 


ways keep the difference nearly the ſame in 


all rates of intereſt. . 


The preceding rules ſeem to leave nothing 
wanting on this ſubject, except tables of 
the values of two joint lives at any one rate 
of intereſt; when the lives are either both 
male or both female lives. But the fol- 
lowing rule for finding theſe values from 
the values in the two laſt Tables, will ren- 
der the labour of compoſing ſuch tables 
almoſt needleſs. Ls 


RvLe for computing from the values of 
two joint lives in Tables XLVI. and 
XLVII. the values of two joint lives 
both male or both female. 


Find in that column of Table XLIII. 
% which ſhews the expectations of lives in 
general, two ages whoſe expectations come 
neareſt to the expectations of the two 
male or the two female lives propoſed. 
From theſe expectations deduce, by the 
rule in p. 155, the value of two joint 
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« lives at thoſe ages; and take the diffe- 
« rence between this value and the correct 
value at thoſe ages in Tables XLVI. 
« and XLVII. 
«© Deduce' alfo, by the” rule in p. 155, 
the value of the joint lives propoſed, 
% from the expectations in Table XLIII. of 
«© male and female lives. The difference 
« juſt found added to this laſt value, if the 
% value before deduced from the expecta- 
* tions of ves in general is le% than the 
0 correct value, or ſubtrafed from it if 
greater, will be nearly the correct value 
* of the two joint lives propoſed.” 


* 


* 0 


c 


EXAMPLE. 


Let the two propoſed lives be both fe- 
* lives, one aged 20 and the other aged 

o. 
, The expectation of a female life aged 20 
is, by Table XLII. 39.15. The expecta- 
tion neareſt to it, in Table XLIII. ſhewing 
the expectations of lives in general, is 39.47, 
correſponding to a life aged 18. In like 
manner; the expectation in the ſame Ta- 
ble neareſt to the expectation of a female 
life aged 50, is 19.09, correſponding to age 
49.— he value (deduced from theſe ex- 
pectations) of two joint lives aged 18 and 
49, is, by the rule in p. 155, 10.245. The 
nr value, taken from Table XLVII. is 
3 N 10. 8 5 I, 


' 


t10:351, and the difference is 606, which 
difference added {ſince the former value is 
leſs than the latter) to 10.281 (the value of 
two joint female lives aged 59 and 20, de- 
duced from the expectations by the rule in 
p. 155) makes 10.887, the correc value 
nearly of the joint female lives. 

In order to find how near the values thus 
found come to the exact values, let the va- 
lue of a frgle female life aged 20 (reckoning 
intereſt at 4 per cent.) be computed in the 
ſame manner from the correct values given 
in Table XLV. of the values of lives in 
general. e ee eee Cfff 
The expectation in Table XLIII. neareſt 
to the expectation in Table XLII. of a 
male life aged 20, is 39.47, which, in Ta- 
ble XLIII. (Chewing the expectation of lives 
in general) is the expectation of a life aged 
18. Fhe value of a life aged 18, de- 
duced from this expectation by the rule in 
p. 155, is 17,138. The correct value in 
that column of Table XLV. which ſhews 
the values of lives in general, is 17.897. 
The former value is the leaſt, and the dif- 
ference is . 59. The value deduced 


tion of a female life aged 20) is 17.083, and 
the difference Juſt found added to this value, 
makes it 17.842, which is very nearly the 
lame with 17.872, the correct value in Ta- 
ble XIV. The value deduced in the 
6 [L] 2 ſame 
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by the ſame rule from 39. 1 5 (the expecta- 
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%% CAR GBS 
ſame manner of a nals life agod 205 is 17.46 
The correct value (in Table XI.) 
17. 335. GS. Oel 5 bi: IO] 4 F 1\ 
| „he by this Tulle of 


A 8 ife nated 50, is 12, ee — 5 12.049 
| aged 60, is 9.018 Correct value is 9. oz 
Of a nale life aged 30, is 15. 722 Corre& value is 15.751 
901 __ 785 is 5. . ne value is 3 


** 


fn coleniating. bs this. 8 5 iy any 
other rate of intereſt than 4 per cent. is 
uſed ; the values of the Joint hves, at that 
rate of intereſt, ned from the expecta- 
tions and from the values in Tables XLVI. 
and XLVII. at 4 per cent. by Prob. II. p. 151 
muſt be taken for the correct values. —It 
muſt likewiſe be remembered, that this Rule 
cannot be uſed when the youngeſt. of the 
two joint lives is % than ten years of age. 
In other caſes, the values found by this 
Rule will be right generally within a goth 
or 40th of a year's purchaſe, and never, I be- 
lieve, wrong more than a 15th or. 20th of 2 
year's purchaſe. 


1 A 5 1 * 3 


TH laſt Tals from pP. 141, I reckon 
the maſt important in this collection, not 
only, becalle thi only| ones that give the ſe- 
| parate: values of the lives of males and fe. 
ecaufſe | e de ved from ob wal yaa 
| in their mature more correct; bu 
E oft their particular uſe in fend 

inftroMort to the numerous inſtitutions for 
granting, annuities to Widows: © Mr. War- 
gentth informs. me, that even in Sweden ſe- 
veral ſocieties of this kind haye! Aer 
bankrupts; for want ef ſuch 111 g 
think it, therefore, 1 8 to 7980 the fol- ö 
398 Table. ER 
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roving ; the Value of an Annuity or the Life ; 
.of a ning ife after:the Death of her Huſband ; | 
e from the SWEDEN Obſervations 
on the ſeparate Probabilities of the dura- 
tion of Life among Males and Females. 
The Annnity-10/.——Intereſt 4 per cent. 


ll... — 


[16s * 


— — > Oo erregyy—eY 


Wite's war's Value of the Annuity. Wiſes 3 Value of tt of the Annuity, 
2 * Dingle Annual || age, | band's "Single | Annual ||” 
. 1 8e. Payment. Payment. age. Payment. | Payment. 
= ORE TIS e 
1616 | $0.63 | 1.87 || 20 | 20 31.90 2.03 
| | " 35-92 pu | £1 26 37-28 74 
28 | 42.08 | 2.76 || 32 43.603. 
34 | 49-04 | 3.38 | 38 51.52 3.80 
40 | 58.54 | 4.31 44 61.21 4.80 
46 9.29 5.46 50 3-05 726 
| 52 1.00| 7.24 56 44 30 
| 58 | 96.25 | 9.82 62 [102.14 [11.79 
5 * TABLE 
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Single Annual 
"Paymont. 3 


- 12 of the Annuity — band's 


+ 4 age. 
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Value of the d 


Single Annual 


Payment. l 


Payment, 


2473 


77.69 
92.63 


13445 


53.10 


+ | 65.65 


79-97 


CEE 
34. 62 
1 41,811 


L. 
3.00 
3.86 
5˙25 
| 1:49 
10.75 
16.16 


4.29 
6. 00 
8.65 


12.99 


13.4 


| 4-70 
| 6.83 
10.11 
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+ REMARKS. | 


THE ſingle-paymen ts in this Table are 
the exceſſes multiplied by 10 of the values 


values of the joint lives of males and fe- 
males in Tables XLVI. and XLVII. And 
the annual payments are the quotients ariſing 


values of the joint lives increaſed by unity, 
agrecably to the rules in Vol. I. p. 13, 14, 
and 15. The annual payments, therefore, 
ſuppoſe that the firſt is to be made imme- 
diately; and that they are to be continued 
during the joint duration of the lives of the 
wife and huſband. And both the annual and 
Angle payments include the v9 value of the 
annuity, and conſequently ſuppoſe that if 
one 18 preferred the other is excuſed. 

One circumſtance a little curious appears 
in this Table. It ſhews, that the value in 
a ſingle payment of an annuity during the 
ſurvivorſhip of one life after another (when 
the difference of age is not very great) is 
leſs in the younger ages, and greateſt in the 
middle ages. This is owing to the high 
probabilities of living in the younger ages, 
in conſequence of which it happens that 
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late as to nk the value of the annuity 


the longer duration of the ſurvivorſhip. 
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of · female lives in Table XLV. above the 


from divicing the ſingle payments by the 


the ſurvivorſhip is poſtponed to a period ſo 


more on that account than it is raifed by 
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The values in this Table would have been 
(ſuppoſing the ages of huſbands and wives 
equal or nearly equal) from an 8th to a 12th 
Qr 1 3th lower than they are, had they been 
computed from the means between the va- 
lues of the lives of males and females in, 
Table XLV.; that is from the values of 
lives in the kingdom of Sweden taken in the 
groſs, without diſtinguiſhio 2 between males 
and females. There is, t erefore, a defi- 
ciency to this amount in ſuch. values when 
deduced from the common Tables of -hngle 
and joint — n 5th 5 


In Vol. I. p. 124, an. account has. been 
given of. an; inſtitution in; the dutchy of 
Oldenberg, which provides annuities for wi- 
dows, at prices ſpecified in Tables cor- 
rectly calculated by Mr. Oeder, from the va- 
lues of ſingle and joint lives according to 
Mr, Suſinileh's Table of Mortality. Another 
inſtitution, of the fame kind at Hamburgh, 
has been deſcribed i in. p. 178 of the former 
Volume. And, lately, an Bk has been 
ſent me, by Mr. Oeder, of a new inſtitu- 
tion for the ſame purpoſe, eſtabliſhed in 
Denmark and Norway, under the ſanction 
and guarantyſhip of his Daniſh majeſty. 


The Office for Equitable Aſſurances in 
Chatham-Square, Fg iy includes alſo in its 
plan a like proviſion for widows. And 
theſe are all the annuity inſtitutions, with 
2 8 which 


H- 
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which I am. acquainted, that are guided in 
this inſtance, by the lights derived from 
correct obſervations and mathematical prin- 
ciples. But hitherto. it has not been poſſi- 
ble for any of them in calculating the con- 
tributionb neceſſary to ſupport the annui- 
ties, to be governed by any regard to the 
longer duration bf the lives of women. It 
has been juſt obſerved, that this renders the 
payments from an 8th to a 12th or 13th 700 
jtth for ſuch annuities, when deduced from 
any tables which give (as all Tables have 
| hitherto done) only the values of lives in | 
general, without any diſcrimination between 
males and females, But it will be of uſe 4 


here to ſhew, by the following compariſons, 1 

the particular differences between the pay- "Pp 
ments for ſuch annuities as determined ac- A 
curately for a whole kingdom, and the pay: FM 
ments required, without regarding the longer 4 ! 
duration of the lives of females, by the Ta- "of 
W bics of the four inſtitutions juſt mentioned. 1 
| | | E 1 
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170) TABLE 8. 


ComyraRrison of the Values, in the preceding 


Table, of a Life Annuity 


to a Wife after her 


Huſband, with the Values of the ſame Annuity 


in the Tables of the Daniſh 


and Oldenberg Inſti- 


tutions, calculated on the Suppoſition of the 


« 


Improvement of Money at an Intereſt of 4 pe- 
4 Cent. þ | #83 1 L2G 7 JEs 
E Annuity 1. 
7 55 — Valpe of the Ae — 
"SY Lo _ By Table XEVUL ||By Oidenberg Tables.|[By Daniſh Table, 
_— age. | - Single | Annual. Single 1 < 
2} Payment. JPayment. Payment: 
' A 25 4 1. I. * MK. \ 
20 202. 31.90 2:03 29.82 211 
2637.28 2.46 34 34 2.60 
4073.05 6.31 69.93 | 
28 | 28 | 32.64 2.28 29.94 2-41, ||. 31.15 
| 34 | 38-25] 2.77 36.30 2.84 || 35-50 
| 32.1 66.94 | 6.14 |f 63.10] 6,34 
| Sad — rn n ue — 
42 42 34.62 3-00 30.72 3.34 [30.00 
| 4841.81 3.86-1| 38.24 4:06. [ 38.27 
| 60] 64.25 | 7.49 || 55.84] 7.18 || $57.00 
35 | 35 | 33-55 | 2-55 || 31-30| 2-74 || 31-45 
40 | 40.00 | 3.20 || 36.26} 3.30 36.63 
| 60 76.09 | 8.59 f 67.44| 8.36 | 68.49 


(a) In the Oldenberg, and alſo in the Hamburgh Tables, 
theſe are half-yearly payments which I have doubled, 
and reckoned equivalent to yearly payments beginning 
immediately, and which therefore are over-rated, as may 
be learnt from. the obſervations in p. 28, Vol. I. The 
Table for Denmark gives only the ſingle payment. 


« by 


CoMpar 


„„ 


CoMPARiS0N of the Values in Table XLVIII. 
of a Life Annuity for a Wife after her Huſ- 
band, with the Values of the ſame Annuity in 
the Tables of the Hamburgh and Equitable Inſti- 
 tutions,. calculated at an Intereſt of 3 per cent. 


—  _— ww__ 


_-—_ 8 | 


n 7 $2 By Hamburgh Tables.By Equitable Society. 


Payment. Payment. Payment. 


2.27 || 45.05] 2.97 
2.85 || 49.82] 3.40 
7.60 81.15] 7.04 
30 2.73 143-74} 314 


11 + q 3 | 48.08 3.52 49.14 67. 


79.40 7.40 f 73-72 6:75 
4 | 43-03] 2. 39.30 2.80 42.16 3.31 
—_ 44 3-79 || 45:81] 3-54 || 47-25] 3-80 
3 | 82.14 9:40 [77-21 8.35 


(a) In computing theſe payments, the values of lives at 
3 per cent. according to the Sweden Tables, have been de- 
—_ from the values at 4 per cent. by the rules in p. 149, 

() Theſe payments may be eaſily deduced, either 
from the Tables in this collection of the values of ſingle 
and joint lives, according to the Northampton Obſerva- 
tions, or from Table XXXVI. 
3 For example. It appears from this laſt Table, that the 
annuity for a life aged 20 after another of the ſame age, 
owhich either a ſingle payment of 27.967. or an annual 
payment of 1.848 J. during the joint lives will entitle an 
expectant, is 6.2074. ; from. whence it will follow, by the 
rule of proportion, that the annuity being 10/. the "AH 
paynent muſt be 45.05/, and the annual payment 2.977. 


From 


4A a. Bo. Ai. 4 4 — 
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From theſe compariſons it appears that, 
fa ppoſng intereſt at 4 per cent. and the Swe- 
Fe Tables a proper ſtandard (andi till ſimi- 
lar obſervations ate made in otherkingdoms 
they ought to be reckoned the pr ohreft) the 
payments required-'by the Daniſb eſtabliſh- 
ment are ſomewhat too little. Fhe fame 
ears to be true of the /ing/e payments! in 
the Oldenberg eſtabliſhment; but the an- 
day ments in this. eſtabliſhment. appear | 

to de more hen the: value (#1. 


ſs. 
| 


| If 
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4 - - F b j 
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fa} Aer to this Acrehrlen Mr. Ol, in the 
examination mentioned in Vol. I. p. 126, found the 
fingle payments deduced from Mr. Suſmilch's "able of 
mortality to be frequently too little, but the annual pay- 
ments almoſt always-toq great. This 1 is 5 to be Pod 
for in the following manner. 
Tue yalues of ſingle and joint lives ate greater by the 
Sweden Table of mortality, than by either 115 Su 
milch's or the Northampton Table; and had they been 
greater in the ſame proportion, the difference en 
them, that is, the value in one preſent payment of an 
annuity for the life of a woman after her huſband, would 
have been nearly the ſame according to all, the Tables; 
and conſequent]y this difference, divided by the greater 
value of the joint lives according to the Sweden Fable 
would have given a leſs quotient ; that is, a leſs value of 
the annuity in annual payments. But the value of the 
fingle female life being greater in proportion by the Sweden 
Table than that of the joint lives, the difference is in- 
creaſed, but not ſo much as to produce, when divided 
by the greater value of the joint lives, a quotient equal ta 
that produced by dividing a ſmaller difference reſulting 
won the other Tables by à ſmaller value of the joint 
res. 
The Daniſb eſtabliſhment makes the annuities payable 
only during widowhood, and on this account makes an 
| abatement 


MS 8 SS HS [173 
la the HamBuReGn eſtabliſhment it ap- 
ears, that, if money is improved at no 
digber rate than 3 per cent. the ſingle pay- 
ments are almoſt always too low, but the 
annual payments ſometimes too high. With 
reſpect to the EqQuiTABLE Society, it ap- 
pears, that on the ſame ſuppoſition of no 
higher improvement of money than at an 
intereſt of three per cent. the ſingle payments 
are generally too little, but the annual pay- 
ments generally too high; and that when 
compared with the values at 4 per cent. 
and the difference of age is not very great, 
they are near a third or a quarter too high. 


It ſeems, therefore, that in thoſe caſes of 


ſurvivorſhip where there was moſt reaſon 


abatement in the contributions; but it is impoſſible to 
determine properly what this abatement ought to be. 
It has, I have ſaid, the advantage of being guarantyed b 
the King of Denmark for all his dominions. It has alfo 
the following ſecurities. All the military and naval, and 
other officers who receive their pay from the king's trea- 
ſury, are obliged, when appointed, to give up to this 
fund one month of their pay; and all ſubſcribers are 
obliged at admiſſion to-contribute 10 per cent. more than 
the payments in the Tables. I will add, that the cal- 
culations for this eſtabliſhment, like thoſe for the Ham- 


burgh and Oldenberg eſtabliſhments, have been made with 


ſuch pains and ability from Mr, Suſmilch's Table of mor- 
tality (in his Gottliche Ordnung, Vol. II. p. 319) by two 
of the firſt Daniſh mathematicians (Mr. Lous, Profeſſor 
of Mathematicks and Nayigation in the Academy of Sea 
Cadets; and Mr. Bugge, Profeſſor of Aſtronomy in the 
Univerſity of Copenhagen ; and both of them Fellows of 
the Royal Daniſh Academy of Sciences) that there is not 
the leaſt danger of its ſharing the ſame fate with a former 
Daniſb eſtabliſhment deſcribed in Vol. I. p. 122. 
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to ſuſpet, that the NoRTHAMPToN Ta- 
bles might give values unfavourable to the 
Society, it gives them ſufficiently high; and 
that conſequently, even in thefe caſes, there 
is no reaſon for continuing that addition of 
15 per cent. to all the values which has 
been ordered by the Society. Upon the 
whole; I cannot help thinking that this 
Society ought once more to lower its de- 
mands, and to content itſelf with the ad- 
vantage it derives from computing by the 
Northampton Tables at fo low an intereſt as 
3 per cent. without making any additional 
charge, except, perhaps, ſuch a ſmall charge 
as that propoſed in Vol. I. p. 176, towards 
bearing the expences of management. 

In order to proye this more fully, I will 
here add a compariſon, in a few inſtances, 
of the premiums (excluſive of the additional 
charge) required for aſſurances on ſingle lives 
by this Society, with the values of the 
ſame aſſurances deduced from the SWEDEN 
Tables. 


Values of the Aſſutance of 1000. on a Single 


Life. Intereſt 3 per cent. 
"Bs. For — year by. | 'F or ſeven years by 1 F or the wobole Lite by | 
| Sweden Tables. _ [Srveden Tables. weden Tables. 
Equit, z TY || Equit LETT DS [| Equit LE, -< 
Sociery | Þ 25 [{Societyſ2 35 EfjSociety]s J £ |= 35 
Age, [| Pay- 22 3 8 | annually f f E AnnuallS f E|E 55 
ment. 2 CF | aymt. « 2 A2 Tm: . k YH 
20 1.36] .87] 70 147 92 760218 1.80 1.64 
281] 1.53 1.03 .98] 1.68 1.13 1.11 2.55] 2.200 2.0; 
3501.87 1.22] 1.16} 1.93 1.32] 1.21 | 2.06 2.85| 2.44 
441 2.271 1.87] 1.641] 2.46 2.00] 1. 60 3.78 3-65] 3.24 


— my ek. a5 - „ — % Smut. 


"4 3. Ev. . [a75 
It appears from hence, that without the 
charge of 15 per cent. and reckoning inte- 
reſt ſo lo] 6 3 per cent. the premiums for 
Aſſurances on Single Lives required by the 
Equitable Society are, in many caſes, above a 
third, and, in general, above a quarter greater 
than the true values for mankind at large, 
deduced from the SWEDEN Obſervations. 
And yet ſuch is the temptation to bad lives 
to ſeek - admiſſion, ſuch the uncertainty 
what the rate of mortality in the Society 
may in the end prove, and ſuch the ne- 
ceſſity on; theſe. accounts (as has been be- 
fore obſerved) of ſecuring the permanency 
of the Society by erring rather on the fide 
of exceſs than defef, that theſe premiums, 
were no addition made to them, could not 
reaſonably be thought exorbitant. 
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In the laſt compariſon there are two cir- 
cumſtances which may deſerve the notice of 
this Society. 

The price in annual payments of the aſ- 
ſurance of a female life at 28 for ſeven years 
is, according to the Sweaſb Tables, almoſt 
equal to the price of the ſame aſſurance at 
35. And at 44 the annual payment for „e- 
ven years is leſs than the ingle payment for 
aſſuring only the firſt of theſe 7 years. 
Theſe circumſtances, inſtead of being as they 
may ſeem the effect of errors in the Swe- 
8 Tobin") ſhew a | correctneſs not to be 
found , 
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176] TA L 8 vb. 
; found in any other tables. Females who 
ages are between 27 and 36 conſiſt chief 
of child-bearing women; and though, tak. 
ing the whole duration of marriage, the 
lives of married women may (agreeably to 
Mr. Muret's Obſervations in Switzerland, 
hereafter mentioned) be % hazardous than 
the lives of /ng/e women, yet at theſe ages 
they may be more ſo; and particularly in 
great towns and poliſhed ſocieties, where 
abſurd cuſtoms, wrong management, and a 
pernicious. delicacy, render an event danger- 
ous which is naturally ſafe. According to 
Mr. Suſmilch's obſervations in Germany, one 
birth in a hundred produces the death of the 
mother; but in London the proportion is 
much higher. This ſuggeſts the true reaſon 
of the firſt of the circumſtances I have men- 
tioned. — With reſpect to the other, it muſt 
be conſidered, that at 44 the critical period 
raiſes the value of the aſſurance of a female 
life; but recovering after this period particu- 
lar firmneſs, an affurance for ſeven or eight 
years becomes leſs in annual value than an 
aſſurance for only one or two years. See 
p. 127. Mp ie 
In p. 171 of the preceding volume, an ac- 
count has been given of the mortality among 
the perſons aſſured by the Society for 12 
years to 1780. I can now add, that during 
14 years to January 1782, the number al- 
tured (excluſive of aſſurances on ſurvivor- 
ſhips for different ſums not exceeding 2000! 
on 


- [ 


= 9 .L DB 3. [177 
on any ſingle life) has been 12391, and that 
of this number 9890 have been perſons un- 
der 50 years of age, among whom the 
deaths have been fewer, in the proportion 
of 3 to 4, than thoſe which ſhould have 


happened according to the Northampton Ta- 
ble of Obſervations, and correſpond beſt at 


every age to the mortality exhibited in the 


Sweden Table. Of the remaining aſſurances, 


1997 have been on fingle lives between 50 


and 60, among which the mortality, com- 
pared with that exhibited in the Northamp- 
ton Table, has been as 9 to 10. There 
have been in the fame period 504 aſſurances 
of perſons between 60 and 70, and among 
them the mortality has been nearly equal 
to that in the Northampton Table. This 
great ſucceſs at the outſet of the inſtitution, 
has been particularly favourable to it, and 
muſt ſtrengthen it for all future time ; but 
it would be wrong, to rely on the continu- 
ance of it. _ Seafons of uncommon mor- 
tality muſt come; and the increaſing credit 
and numbers of the Seciety will, as I have 
before obſerved, increaſe the danger of the 
intruſion of bad lives. DR JA 
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"TABLE... ALIX. 


Shewing the Probabilities of the Duration of Hu- 
man Life, at all Ages, in a Kingdom at large; de- 
duced from Obſervations in the Kurmark of 
Ba AN DTNBVUROH; and formed on the Suppoſi- 
tion that a Third of a Kingdom conſiſts of In- 
habitants of Towns, and Two Thirds of the In- 

habitants of Country Pariſhes. and Villages, 
See Mr. Suſmilch's GoTTLICHE OR DN UNC, 
Vol. III. Tables p. 33. 


Decrements of Life in the Kurmark of Bxax- 
DEN BUR GH. 


17S] 


A 1 |. 
Age. In Berlin, In the other In the Country Pa-| A 
the capital, Towns, riſhes and Villages. A 
Still- born} 40 32 4 "94 
Under 1| 254 | 194 187 
1— 5| 185 | 196 138 | 156 
F itt e 5 
O— 5 479 | 424 | 369 
5—10 40 61 59 
 -1O0—I5S!: 10 17 24 
15-20 16 17 22 
o —20 545 | 519 474 
— — 9 — — — — 
20—25 34 18 28 | 
25—30 46 '| 25 25 


ox BL E i 
T AB L E XLIX. continued. | 


ya — . =” 


5 
—— 


Th e r 


ee 
0.— 65] 31 46 | 63 55 
65— 70] 32 56 | 61 * 
_—_— 71 35] - - $6 49 
75— 800 23 32 34 32 
80— 85] 11 16 22 19 
9 95314 3 2 3 3 

95-100 2 1 1 8 
Above 100] © & 1 I E 
60—100| 136 . | 196 251 | 223 

| | [1000 [1000 | 1000 1000 | 


From Column D the following Table has been 


formed. 
Born 10000 — Still-born 42. | 
. 
of 958 | 199 | 1 of 44 | 29877 30.08 
11 759 |. 70 | of 11 28918 | 
2] 68g | 38 | 1 of 18 28159 | 
3 651 | 26 i of 25 27470 | 
4|'625 | 22 | 1 of 28 26819 
5| 603 | 19 | 1 of 32 | 26194 | 42.93| 
6] 584 | 14 | 1 of 42 | 25591 
7 570 10 1 of 57 25007 
81 560 8 | 1 of 70 24437 | 
9] 552 5 1 1 of 110 23877 

1 547 4 1 of 137 N | 23325 
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TAB L E XLIX. continued. 


Decre- Proportion dying | Sum of all the Expecta- | 


lage. Living. ments. annually, | Living. tions, 
| 11] 543 | 4 ot 136 22778 
12 339 4 [f of 135 | 22235 
13535 4 | 1 of 134 21696 
14| 531 4 1 of 123 | 21161 
13 527 | 4 | 1 of 132 20630 | 38.64 
16| 522 | 4 f of 131 | 20103 
17 519 | 4 | 10f 130 19580 
P18] 515] 4 | 1 of 129 19061 
19 511 | 4 [i of 128 18546 
20| 507 | 5 | 1 of 101 | 18035 | 34.52 
264] 502 |--5 1 of 100 17528 | | 
22 497 | 5 | 1of 99 |* 17026 | 
231 492 | 5 1 of 98 16529 | 
N ais ie 97 16037 
825482 6 1 of 80 15550. 31.76 
26 476] 6 | 10f 79 ][ 15068 
27] 470 | 6 [f of 78 14592 
28464 6 ern: 
29458 6 f „% 76, | 13658 
| 30] 452 6 | 1 of 7 12200 
314466 I of 74 | 12748 
I 32 | 440 6 I Ot 73 12302 
33434 6 | 1 of, 7211362 
34428 6 10 71 [11428 
235 422 | 7 l of 60 11000 
36413 7 | 10t 59 10378 
137 408 7 1 of 58 10163 
ener 57. 1: 9755 
8 39139417 [ of 56 9354 
40 387 7 | 10f 55 8960 
41 380 7 | 10f 54 | 8573 
42 373] 7 | 10f 53 8193 
1.431.300! 710 22 7820 
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Living. | 
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1 of 8 


500 
427 


continued. 
a n 
Decre- | Proportion dying Sum eel en Expecta- | 
— . annually. Living. . tions. 
7 1 of 51 2653 71 1. 
7 | 10t 50 7095 .| 19.65. 
7 | 149 6743 | 
7 | of 48 | 6398 | | 
7 £0047 6060 : 
. 1 0f 46 . 1 
8 1 of 39 5088 | 4 
1 222 i 
9 1 of 32 4478 . 
9 0317 4185 | I 
10 | 1027 | 3go0r | 13.68, 4 
10 1 of 26 3626 | 1 
10 1 of 25 3361 | 1 
in 3106 a 
it [1 of 21 [ 2861 Hl 
II I of 20- 2627 | * N 
11 1 of 19 | 2404 1 
II -+-- Of 18 2192 | 4 
11 1 of I'7 I991 
11 | x0of16 1801 
1 1 of 15 1622 ſx: 
is x bY of 14 1454 | 
ri ier 1297 
11+ [i of 12 1131 
I Feet t 1016 
10 1 0f 11 892 
10 1 of 10 779 
2 7's | 1 0f 8 583 | 
9 | 10f, 8 500 
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TABLE XLIX, continued. 


- Fd bd key 
"26 56 e 
| 471 49 / 1of 8 307 
78] 43| 6 rtof7 | 258 
791 37 | 5 1 of 7 215 
800 92 | 5 1 of 6 178 
81] 27 | 4 1 of 7 146 
82 23 4 x of 6 119 
834 193 1 of 6 96 
84 16 3 1 of 5 77 
85 13 2 1 of 6 61 
1866 11 2 1 of 5 48 
| 37] 22 1 of 4 37 
| 88 7 544 1 of 7 28 
| 89] * 1 of 6 210 
| | 90 Fr 15 
if „„er 1 of 4 10 
| 93] 3| ? 
[95] 2| 1 1 
his I I 


REMARK s. 


THIS Table is the ſame with that pub- 

1 liſhed in the laſt edition of Mr. Su/nilch's 
'  - _ Gattliche Ordnung, with the addition of the 
Expectations, and an alteration in the ar- 
rangement of the number of the ſtill- born, 

which I have' placed by itfelf, and de- 

duced from the whole number born, in or- 

der to make the number born alive the rats 

pf the Table, | 

6 8 This 
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This Table, it ſhould be further obſerved, 
has been formed without - any regard to the 
correction explained in the Fourth Eſſay in 
the former Volume of this work; and, on 
this account, (as far as it has been deduced 
from the numbers gying at every age in the 
towns of Brandenburg) makes the probabi- 
lities of living too high in the firſt ſtages of 
life. But it ſhould be likewiſe attended to, 
that on another account, it makes them in a 
much greater proportion too low. I mean, 
on account of the great exceſs of the births 


above the burials in the country pariſhes and 


villages. The effect of ſuch an exceſs may 
be learnt from what is ſaid in p. 9, &c. of 
the Introduction to theſe Tables. G 

There is another Table of the probabili- 
ties of living at every age in a kingdom at 
large, in the Second Volume of Mr. Su/milch's 
Gotthche Ordnung, p. 319, which has been 
made the %s of all the computations in 
GERMANY of the values of payments 
dependent on lives. This is the Table re- 
ferred to in p. 168, and in the Note p. 172. 


It differs but little from this Table; and is 


liable to the ſame objections. I muſt add, 
that the like is true of a table formed with 


the ſame view, and on the ſame principles, 


by Mr. FLoRENCoURT, the ingenious au- 
, thor of a Mathematical Treatiſe on Political 
Arithmetick, publiſhed in Germany, in 178 1. 
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Having occaſion to mention theſe two 

writers, I cannot help adding with regret, 
that being ignorant of the German language, 
I have Abs, myſelf incapable of profiting 
by their works in the manner I wiſh. 
In Tables 12th, 13th, 2oth, 21ſt, and 
24th, at the end of the Second Volume of 
Mr. SusMiLcn s Cortliche Ordnung, the de- 
crements of life at all ages are given ſe- 
parately for males and females in BERLIx 
for 14 years; in the pariſh of St. Sulpice, 
PARIS, for 30 years; and in ſeveral coun- 
try pariſhes and villages in BRANDENBURGH 
for different periods of years. Theſe de- 
crements are ſo far from giving a juſt repre- 
ſentation of human mortality, that a table 
of aber vatians deduced from them would 
neceſſarily be very erraneous. They con- 
firm, however, the difference in favour of 
temales exhibited in the four preceding Ta- 
bles; and therefore it will not be improper 
to inſert a ſummary of them. BY 


'Decxt- 
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DECREMENTSs of Life. 


— 
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IM In St. SuLyice Country Pariſhes | 
Pi. In ByxLin, in BAND ENI 

Age. 1 a BURGER. | 

| Males. Females. Males. Females. Males.|Females. | 

— — | FILL AD 2 | N 
Still- born | 360| ¶ 2353 45| 39 


11 5718] 4615 2758] 2370 420] 383 
| 1— 5 5925 6093 843 847 276| 246 
5—10 | 1597] 1330% 211] 215|| 120] 110 
10—20 | 789] 749 196 205] 87] 72 
20—30 1293/1337 709] 493|| 126] 97 
[220-—ag 2207 2315|| 1052| 796 166j 168 
45—bo | 20260 2442 1023] 7460 280] 234 


— — — — — — —— — —— — — 


60—70 17680 2177 443] 500 237] 207 
70-80 | 1453] 3505 337 417] 148] 183 
80-90 | 648] 1673] 114] 160 68] 48 
90—95 28 101 116 29 8] 81 
95—100| 19 72 | 22 2 I 
Above 100 O O 1 4 7 2 


— — — 


Totals 240 1024467 8067 706319901798 


— — 


——ů — 
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30—40 725 382 102] 124 
40—50 652 . 445] 151] 103 
| 50—o0 | | 6981 515 1931 175 


The decrements in the country pariſhes - 
in Brandenburgh are too great in the firſt 
ſtages of life, on account of the exceſs of 
1 the births above the burials, the former 
having been, in ſome of theſe pariſhes, 

R 6 g more 
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more than double the latter. The decre- 
ments in Berlin, on the contrary, are too 
ſmall, for reaſons ſufficiently explained in 
the courſe of this work ; but in the pa- 
riſh of St. Sulpice, Paris, they are parti. 
cularly erroneous, for the reaſon mentioned 


in the Poſtſcript to the Firſt Eſſay, Vol. I. 
p- 297» 298. | 
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THERE has been now given in this 
collection, tables of the duration and vu- 
lues of human life in great cities, in mo- 
derate towns, in country villages and 
riſhes, and among the inhabitants 1 a 
whole kingdom, confiſting of all country 
as well as 7own inhabitants, The accounts 
which have been given of the data from 
which they have been formed, and of the 
method of forming them, ſhew how far 
they are to be reckoned juſt repreſentations 
of the duration and: values of lives in the 
different fituations I have mentioned, But 
there is one remark which is applicable to 
all of them; and that is, that having been 
formed from obſervations on whole bodies 
of people of all ages and conditions, they 
cannot give a correct repreſentation of the 
duration and values of ſuch lives as form a 
body of fate annuitants, or of perſons on 
4 5 lives annuities have been purchaſed 
to commence either immediately or at any 
given future year. The reaſon is obvious. 
Such a body of annuitants are likely to con- 
fiſt of a „election of the beſt lives from the 
common mals ; the intereſt of every perſon 
who purchaſes an annuity on any life re- 
quiring that he ſhould take care that it is a 
good life (a). Tables of mortality for fuch 
lives 
(a) The following account of the life- annuities ſold by 


our government, With in ſome meaſure, prove the truth 
| of 


* . 


[i 


Inn 


lives have been publiſhed by Mr. De Parcieus, 
in France, from the liſts of the French Ton- 
tines; and by Mr. Kerſſeboom, in Holland, 
from ſome regiſters of Dutch annuitants, 
That nothing on this ſubjeQ may be want- 
ing which Jam able to furniſh, I ſhall here 
inſert theſe Tables, with the addition of the 
expectations of life for every fifth year, ac- 
cording to each of them. 


8 


of this obſervation. — There were granted in 1745, 
- 22,5001. per ann. In January, 1782, they were reduced 
by deaths to 13,1047. which is a reduction of two-fifths 
in 36 years, and a {lower decreaſe than the higheſt of the 
preceding Tables of mortality ſhew in the ſame time 
among bodies of people, all 30 years of age. The ſame 
is true of the annuities ſold in 1746, which, in Far. 1782, 
were reduced from 45,000/. (their original amount) to 
24,400. But the decreaſe has been ſloweſt in the an- 
nuities granted in 1757, which, in Jan. 1782, had fallen 
from 33,7507. to 27,069/. ; that is, only a fifth in 24 
years. | | U 
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Shewing the Decrements and Ex 
Life among Bodies of Life-Annuitants, accord- 
ing to the Tables of Mortality publiſhed by 
Mr. Kerſſeboom, and by Mr. De Parcienx (a). 


My By Mr, KzxsstB00M, By Mr. Ds Pancizux. | 
Age, | Living, | Decr. Expectat. | Living. | Decr. Expectat. 
o | 1400 275 | 34:47 100055 34.79 
1 | 1125 | 50 | 41.77 || 7450| 302] 45.52 
2 | 1075 | 45 | 42.69 || 7088] 265| 46.82 
3 | 1030 | 37 | 43:53 || 6823] 205] 47.62 

| 4 | 993 | 29 þ 44-14. 6618] 150] 48.09 | 
5 | 964 | 27 | 44-45 || 0468| 123] 48.19 
6] 947 | 17 || 0345] 102 
7 | 930 | 17 || 0243] 91 | 
$8] om 19: [| 6154] 87 | 
9 904| 9| [| 0073] oof 
10 895 | 9 | 42.71 || 6004] 38] 46.76 
11 | 886 8 5946] 49 | 
12 878 8 5897] 43 
13 870] 7 58844 39 

N 863 71 5815] 37 


is not that publiſhed by Mr. De Moivre at the end of his 
Book on the Doctrine of Chances; and by Mr. Fergisſen in 


publiſhed by Mr. Forencourt, in Germany, at the end of 
his Treatiſe on Political Arithmeticł. | 

A compariſon of the expectations will ſhew a conſider- 
able difference between this Table and Mr. Kerſſeboom's ; 


brom's Table has been formed partly from obſervations on 
tac mortality of the inhabitants of ſome Dutch villages. 


(a) The copy here given of Mr. De Parcieux's Table 


and one reafon of this difference may be, that Mr. Kerſſe- 


% 


pectations or 


his Tables and Trafs, &c. p. 289; but an improved copy 
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T ABLE L. continued, 


4 By Mr. Kzzsst 800M» | By Mr. Dz Pazxcizox, | 
| Age. | Living. | Decr. | ExpeQat. || Living. [2 Expectat. 
15 856 7 | 39-55 || 5778 | 38 | 43.46 
166 849 7 5740 | 41 
1171 842| 7 5699 | 44 
18 | 835] 9 5055 | 4 
19 | 8269 5608 | 50 
20 | 817 | 9 | 36.31 || 5558 | 52 | 40.05 
| 21 $808 | 8 5509 | 53 | 
21 900 8 545334 
2347229 5399 | 55 
24 | 753 | 11 | 5344 50 
25 772 | 12 | 33.27 [ $288 | 57 | 37.01 
26 | 760 | 13 5231 |. 58 
27 747 | 12 517357 
128 735 | 12 I} 5116 | 56 
29 | 723 | 12 506055 
$39 | 711 | 12 | 30.92 || 5005 | 54 | 33.96 
31 | ©99 | 12 | 4951 | 54. 
32 68712 J 4897 | 53 
| 33 | 075 | 10 4044 | 52 
34 | O65 | 10 4792 | 52 
335 655 | 10 | 28.36 || 4740 | 52 | 30.7; 
36 645 10 468851 
37 635 10 4637 | 49 
38 | ©25 | 10 - 4537 | 49 
39 | 615 | 10 4538 | 48 
40 | 605 | 9 | 25.49 || 4490 | 49 | 27:30 
41 596 | 9 4441 | 49 
42 587 | 9 |} 4392 | 59 
43 578 | 9 | 4342 | 51 
44 569 9 4291 | 52 
45 | 560 | 10 | 22.34 || 4239 | 53 | 23-77 
46 | 550 | 10 11 4186 1 54 
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TABLE L. continued, 


By Mr. K rss 800M. | By Mr. Dx PAxcIEUx. 
Living. | Decr. | Expectat. Living. | Decr. | Expectat. 
54010 | F 4132 | 55 | 
530 | ,12 | 4077 | 56 
518 | 11 4021 | 57 
507 | 12 | 19.41 || 3904 | 59 | 20.24 | 
495 | 13 3905 | 62 
432 | 12 | 3843 | 66 
470 | 12, 3777 70 | 
458] 12] J 3707 76 
446 | 12 | 16.72 || 3631 | 81 | 16.88 } 
434 [13 3550 | 85 
2 | 3405 | 88 | 
408 | 13 | 3377 | 91 
39513 3286 | 95 1 
382 I3 14.10 319199 13.86 
369 | 13 3092 |102 | 
350 | 13 2990 [105 | 
343 | 14 | 2885 07 | 
329 | 14 2778 flog 5 
315 | 14 | 11.56 2669 [110 | 11.07 
301 14 2559 |I11 | 
287 | 14 | 2448 112 "4 
.273 | 14 2336113 | 
259 14 2223 114 | 
245 | 14 | 9.15 || 2109 16 8.34 
231 | 14 1993 19 
217 | 14 } 1874 123 | 
202 | 14 1749 132 
189 | 14 1617 138 | 
175 19.1 6.81 1479 [142 5.79 | 
1601. 15 1337 139 | 
145 15 1198 134 | 
130.] 15 | 1064, 128 | 
1151 15 | 936 124 | 
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By Mr. Krass BOOM. 
| Decr. Expectat. 


5.05 


2.47 


* 


Living. | Decr, | Expedat. 
812 [115 4.73. 
697 [107 | 

59098 
492 | 88 
404 | 77 
32766 3-45] 
261 | 55 | 
206 | 
159 
117 


By Mr. Dr Parcitux, 


TABLES [igg 
A bs BY L E . 


A the Valves a Single Lives according to 
the Probabilities | of the Duration of Life in 
Mr. De Paritieux's Table of Mortality. See 
Mr. Florencourt's Diſſercations o on Political Arith- 
metick;, p- 288; 


Intereſt 5. per cent; 


5 
3 
E 


26| 13.0400 52110.926] 78| 3-953 
14.520 271 14.969 53110.673] 7913-719 
14.8930 54 10.418 80{ 3-501] 
15.509] 29] 14.810] 650.168 
15.750 30] 14:722| 56| 9.930| 823.072 
15.934 31] 14.627] 57] 9.682] 83/2.868 
14.527 58| 9.431] 842.668 
. 14.421] 59] 9.177 8512-461 
16.169] 34 14.306 60 8.923| 862.237 
16.204 35] 14,189 61] 8.669 871.976 
16.2100] 360 14.065 62 8.413} 88 1.688 
16.1940 37] 13. 30 63 8. 155 891.409 
16.145 38] 13.786] 64 7.893] 90/1164 
16.7% 39 13.632 65 7.626 
15.994 40 13.40 66 7-351 
15.9010] 4L| 13.2960 67 7.069 . 
15.807 42 13.116 68] 6.778 | 
15.716 43] 12.931] 69| 6.479] | _ 
15.6310 44] 12.738 70 6.171 | 
15.550 45| 12.339 71] 5.856 
15.474 46 12.333] 72] 5-540] | | 
15.401 47] 12,119] 73| 5-232 * 
15.328 ] 48 11.897 74 4.942} | 4 
15.2360 49] 11.666 75 4.674 1 
15.184 50] 11.425 70| 4.429] _ 
(25 15.112|| 31 11.178 771 4.190 | 
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From the values in this Table at 5 per 
cent. the values at all other rates of intereſt 
may be cafily-found-by the rule in p. 149. 
But the public is likely, in a little time, to 
be furniſbed with the means of finding theſe 
values by infpection: And Iam very happy 


that, on this occaſion, - I can inform the 


public, that complete tables of the values 
of Angle lives, deduced with perfect cor- 
reaneſs (from the copy of Mr. De Parcieyx's 
123 of Mortality at the end of Mr. De 

livres Doctrine of Chances) for every 


| 47 of intereſt from 2 to 10 per cent. and 


ſo of fag joint lives at 34 and 41 per 


cent, will | ſoon be publiſhed by Mr. Ma- 


fares, £ Curlitor Baron of the E hequer, 


in a work on the principles of the doctrine 


of life-anhuities. To this work the 


ingenious author has added many calcu- 
lations, '6n the beſt means of redeeming 


the publi © debts ; and 1 wiſh his name 


and abilities may be thezmgans of . engaging 
the attention of 1th&gkingdom effectually 


* 4 4 « 
to this moſt important object. 
8 N 1 
Ie e [011.98 e 
0 e ee f C : 
" : ; — * &, * 1 ; / ( C — Ky 1 . * . 
| | 
| Y we" IE 
|! [N22 2 D 
| | w * w \ . 
Eads L 
* —_ * I 
* - 0 8 
| | 44 10 41 
| bs 8 
| he 20 
( TY <> & 
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1 | '+$0.S A; | I ) 1 
| = 0 1N 
2 2 * 2 10 N | 
f 0 * F 
0 * 
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| IN 5 118, Vol. I. 4 ſcheme has been men- 
tioned for providing for the Widows and Orphans 
of the ge. Wirkung the Dioceſe of Exeter, and 
which the everend Mr. Gandy of Plymouth, nag; 
wick great public ſpirit, but without ſucceſs, e 


Ro 


_ deavoured to carr into execution- } 
Much time and paing were employed in com- 
puting the neceſſafy tables for this ſcheme; and 


as it is poſble that in ſome future time they may 


. 


be tilt of uſe, 1 ſhall here inſert the chief of 


them. 
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21:91 "36667; £ (£6 
Sewing the Values in Annual Payments during 
the oint Lives (firſt Payment, to be made at 
. Admiſſion), and alſo in Single Payments, of a 
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' , Fate. Annuity of 10. to be entered. upon by a 
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Wife, at the Death of her Huſband.. 
lerzäksr reckoned at 4 per fett. 
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| | {Addition to an- Addition to the} 
. Inual payment] +: __ _ [ſingle payment 
Huſband's; Annual | pay-jiort each year Equivalent for each ye 
age. ment, ſuppoſ-ſthe age of theſcompoſition, or the huſband 
ing equal ages huſband ex- ſingle payment. age exceeds the 
| cetdgthe wie's } wife's. 3 


48. & E | d. 25 5. d. L. 5. d 
F2irg:of 1035: 6:0 9 14:9 


1033. 3:00 O 14:0 
10| 35: 4:00 0:14:0 
1033: 3:00 O:14:0 
10 35: 2:00 O: 14:01 
1033: 0:09] 0:14:69] 
10 | 34:18:0| 0:14:0 
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TAB LE LI, continued. 
; Additional an-J L“ Addition to 
Annual pay for each y > uo laß por mages y 
t. ſuppoſ-ſthe age of thejing the annual age of 
equal ages. huſband ex · excuſed. uſband 
ceeds thewile's, 4 eeds the wife's, 
11 Ae 
2:18: : 111234:16:0] 0:14:6 
2219: 1134 214:0 0:15: 
21219: : 0[34:12:0]'0:15: 
32 87 2: 034: 10:00:16: 
3: o: 034: 8:0 0:16: 
3: 0: 134: 5:0] 0:16: 
g: 12 : 1134: 2:0 0:17: 
3 „13 2 33:18:00 0:17: 
＋ 3 2: : 2 33:14:01 0:18: 
* 58: 3 33:10:00: 18: 
1 Fin: : 4133: 6:0 0:19:0| 
(| 5 3133: 2:00 19:6 
| 13: 4: : 32:17:01: o: 
34 : 22:12:0 : 
The : 0701-1: 
5 - 22: 62011: 
6: j 
6: 
7 
al 
8 
8: 


| 


In calculating this Table, the values of 
ſingle and joint lives were taken from the 


were then reckoned the beſt guides. But a 
compariſon of theſe, values, with thoſe in 


correction; and, particularly, that though 
when the ages of huſbands and wives are 
under 40, and nearly equal, the values in 
this Table are a little too high ; yet, in other 
caſes, they are below, and, in ſome caſes, 
nuch below the proper values. 
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two Tables at the end of this volume, which 


Table XLVIII. p. 165, will ſhew they want 
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M £1012 BANS! ON W23v 533. T6 

ewing the Values of a Life-Annuity of 51. Pay. 
wage e after her E Pg ede fr 
ves three Years from the Pine of purchaſing, 
and of an àdditionai Anfnoity of 31. provided 
be lies! fre Years ffom the Time of pur: 
chain. l: 1% | i 


107 INTERBSP 4 per cen. 


Inn _ i © 4 


Additional an- Aqtition tot} 


Arnual pay- nusl - payment | Single pay. langle paynen 
ment, ſuppoſ- fer, each year | ment,ſuppoſing| for each year tie 
« Age. / [ing equal ſthe age of, the} the annual ex ate of the huſ⸗ 
1 85 warn a: ct; e 
| | 4-5. d. 5. 4. L. $: dj L. 5. 4. 
. 2.226 oO: 92513609 11710 
i 26 [2:2:6 oO: 9 |25:13:6]0;11:10 
| 27 |2:2;6] O: 9 |25:13:6]0:11:10 
28 |2:2:6] 0: 9|25:13:6j0:11:10 
| 29 |2:2:6] 0: g[25:13:6]0:11:10 
30 |2:2:6] 0: 9 |25:13:610:11:10 
131 [|2:2:6] 0: 928: 9:68:12: 1 
32 2:26 0; 9125: 5:60:12: 50 
23 J2:3:0 o: 1025: 2:60:12: 9 
34 |2:3:0| ©: 10 24:18:60: 13: 0 
| © 2:3:0 O: 11 24:15:00: 13: 4 
3 g:3:6 1 0! 168 136: 10:010;13: of: 
37 2:3:6 1+: 024: 5:610: 14: 1 
20 1 $:2:0 4. 1:1 03284: 1.3010: 14: 4 
129 [2:4:0 1: 123 :16:6 10:14:10 
40 [2:4:0] 1: 123 :11:6 0:15: 
44-::4:234%01- 1-3; 24893: £$3610;15: 7 
| 42 24:0 I: 2 22:19:60: 15: 
43 |2:4:0] 1: 3 22:13:60 16 
£3 3 $340 „ „ 1: 
| 45 12429 I: 4 4225113} 117: 
46 |2:4:0l 1: 5{2r:13:010: 17: 


— 


* 
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TAB LE LIII. continued. 
eee Action tod 
Annual pay-jquual payment Single pay- ende payment 


ment, ſuppoſ· for each year the t,ſuppoſingſfor each year the 
ling equal Jage of the nul. annual ex- age of the huſ- 
ages. band - exceeds]cuſed, - band exceed: 
wife's. © | The wife's, 
L. . d.] 3. #1 = 8d. yo 
47 | 2: 4:0] 1: 6]21: 4:60:18 
48 2: 4:0], 15 728616200021 
49 |2: 4:9. 1: 8120: 8:6 0: 
e 
51 [2: 3: 1 ::10|:19: 11:0} 1: 
£2 42: 350}; 1: 1119: 2:01: 
53 12: 3:6] 2: O{ 48:15:09] 1: 
64. $2:.356|| 2: 018: 7 001: 
53. 2: 37200 2: 117218200 1: 
| 56 2: 35:0}, 2: 217: 7:0] 1: 
57 | 2: 2:6] 2: 3161661: 
58 |2: 2200 2: 516: 5: 6[1: 
59 2 2: 2: 71321401: 
60 82: 1:6] 2: 813: 3261: 
61 2: 0:60 2: 10 14: 82601: 
62 1:19:60 3: 0 13:14:01 1: 


This Table has been computed by the 
Rule in Queſt. VII. Vol. I. p. 22, taking 
the probabilities of the duration of life as 
they are in Table V. p. 35; and the va- 
lues of ſingle and joint lives as they are in 
the two Tables at the end of this Volume. 
The correct and legitimate Table would be 
a Table computed by the ſame rule from the 
SWEDEN Tables in this collection. 
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TAB LE LIV. 


Sbewing the Values of 1007, payable to ſuch 
Children, under Age, of a married Man, as ſhall 
happen to be hving at the Time of his Deceaſe, 
provided he leaves no Widow, 


WER WP) 


\ 


InTBREST 4 pr w. 


| 7 dbl pay- Sing'e pay- I 
| t during{ment, ſuppoſ- 
Age. life. ing the annual 


Annual pay-|Single pay- | 
_ durin che ſuppoſ. 


Age. annu 
xcuſed, "uſed, 
5 F. T 27. T 4. Wo . . . d 


250: 10:0 8: o :0 47 | 1: COS: 52:0 
ier TAG 
j 28 |} 0:12: 9:10:0 50 | 1: 66161 4:0 
29 | 0:12:6| 9:18:00] 51 | 1: 76016 21 :0 
30 0:13: 6110: 610 51 [; $:6117+5 0:0 
31 | 0:14: 1071410 53 < 9:6|17: 8:0 
| 32 | 0:14: 4 0:0] 54 11 © 
ne, 11437875370 
| 35 | 0:15:6 11213 :0 57 | 1:15:09: 3:0 
36 | 0:16:0[11 :19 0 58 | 1:16; 619 :13:0 
| 37 | 0:17:0[12: 4:01 59. | 1:18:60: 3:0 
38 | 0:17:612:10 0 2: 0 60201310 
| 39 | 0:48:0112:15:01.6x | 2: 2: (a1: 3:0 
40 0:18: 613: Peg 02 2 5:00 21:13: 0 
410: 19 :0 13: 5:0 
42 e © dats! | 
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Me ruop of CALCULATION. 
LET the age be reckoned 35.— The 
yalue (intereſt being at 4 per cent.) of 100/7. 
payable at the death of a perſon aged 35, 
rovided he ſurvives another perſon of the 
E age, is J. 14.5 5. by Mr. Simpſon's Pro- 
blem quoted in Queſtion XII. Vol. I. p. 39. 
and by the correction explained in Vol. I. 

. 34 and 62 ; deducing the values of the 
ongeſt of the two lives from the two Ta- 
bles at the end pf this volume, by the rule 
„10 BY ; 

This gives the value ſought for this Ta- 
ble, on the ſuppoſition that it is certain, 
that a married man will at his death leave 
children under age. If one Fenth of thoſe 
who die widowets leave either no children, 
or none under age, then this value muſt be 
diminiſhed, on that account, one tenth. 
And if, beſides, one in five of all who are 
left widowers marry a ſecond time wives 
not older than themſelves, one ha at leaſt 
of whom, (that is, one Yenth of all that 
are left widowers) muſt be reckoned to die 
in a 2d or 3d marriage; then the ſame 
value muſt be diminiſhed again another 
tenth ; that is, a b in all; and this will 
make it J. 11.64, (or 117. 13s. nearly) which 
is the value in a ſingle payment given in 


che Table. Divide 7.11.64 by 14.98 (the 


value 
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value increaſed by unity of a life aged 25 

by Table I. at the end of this Volume) and 
the quotient will be . 777 (or 155. 64) 

which is the value in annual payments dur. 

ing the ſingle life, the firſt payment to be 

made immediately. 

In this Table no allowance has been made 
for the inequality of age between a man and 
his wife, and for the chances of ſurvivorſhip 
being, on this. and other. accounts, much 
againſt him in marriage. The values in it, 
therefore, are probably much too high. 

Had the value juſt determined been de- 
duced from the Sweden Tables for males and 
females taken colleQively, it would have 
been in the ſingle payment 10. 16s. ; in the 
annual payment 13s. 7d. Had the wife 
been reckoned 29, (the huſband being 35) 
it would have been in the ſingle payment 
97. 4.5. 64.; in the annual payment 11s. 74. 
————A ſociety, therefore, for relieving or- 
phans on this plan, might ſafely adopt lowet 
payments than thoſe in this Table; nor 


would there be any danger from the admil: 
fion of bad lives. 


$13 
2 5 
2 
1 
N 
L * - # % 


re A B IL. E 8. [203 


Shewing che preſent Value of an Annuity of 104. 


for five Tears; 207. for the next ſucceeding five 
Yeats ; and 3ol. for the whole of Life after Ten 
Years; payable quarterly; and to commence at 
F if Years of Age. See the Reference 


to this and the following Table in Vol. I. p. 144. 
12 . e e e i Value of the annuity in an- | 
Age of the] Value of the annuity in one | nual payments, to be conti. | 
purchaſer, 4 *  prefent payment. { nued till 55, the iſt payment 

| N i. to be made immediately. 
n 4 L. 5 
{| 1 1 
| 1 1 
1 2 - 10 
r 1 
a 1 
1 g = 
* ? . 3# 3 £ 2 
$1 3 | 
50 „ 
F30W00 
7 
„„ 3 3 
ve 3 4 : 18 
0 7. * 5 
13 B II 
8 . 
. 11 | 
bs. 2! 22. „ 
3 F. 3} 13} 
= +. SIS - 
98 11 $2; 05 
n 8 
| rer 8 O 2. 
| 1164 2 4 „ 61 
| "35 08S. 0 Bs » AASB th | 
cf 8 333 | 
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ö TABLE LVL 

Shewing the Values of an Annuity of 107, for five 
Years; 20l. for the next ſucceeding Five Years, 
and 301. for the whole of Life after Ten Years; 


ayable quarterly, and to commence at Sixrv 
ears of Age. See Vol. I. p. 144. 


” 
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Value of the annuity in | 
| annual payments, to be 
Age of the | Value of the annuity in | continued till the age of | 
. one preſent payment. 60, the firſt payment to be 
2 Aa I made immediately, = { 
f 55 | £ 43. | 4 2 $. 
20 f 22 : « I : 5 
. „ 
22 25 *7 3 3 8 
23 26 I 10 
24 1 I I2 
2 28 19 | I I 
2 4 F 30 7 10 1 1 
27 32 25 2 5 1 18 
28 33 7 13 | 2 0 
29 3 | '2 2 
31 1 | 2 9 
32 „ 9-4 8 | 2 12 
33 1 5 [| 2 x. 
34 | 1 
3 | 46 © COS 
30 CC 8 
37 | 51 2 0 | 3 13 
38 53 iQ | 3 : 19 
1 5 4 5 
40 | 69 {7 o WE. | 12 
41 I 10 5 0 
42 64 10 „ 
43 68 2 0 | 5 18 
44 „0 6 14 
47 27 0 7 10 
I | 1 8 4 
47 1 © | 1 
48 go 10 1 
49 F 
1 | 8 . 
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Theſe two laſt Tables have been calculated 
by the rules in Vol. I. p. 17, 18, &c. 
 The- probabilities of the duration of life 
have been ſuppoſed nearly the fame with 
thoſe in the Northampton Table of mor- 
tality. 

The intereſt of money has been reckoned 
at 3 per cent. ; and it muſt be further re- 
membered, that the values in each. of the 2d 
and 3d columns are the h values. 
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ACCOUNT. e the Values of the Renewal 
* Leaſes, and of the Method of computing they, 
20741 o A en 


' Shewing, the Fines due on the Renewal of a Leif 
of 21 Years after 5, 7, 9, or 11 Years hays 


N f . . . # £ 2 
Lilies ao 2 a ©. rr 1 1 1 _ 


| 2 Years| f Years| ,, Years| 1 7 Ye 
16 [Z Cpur- [Ire Cpur- [IT t pur- res pur. 
chaſe. chaſe. chaſe. 
14 388 265 Lies 1 
12 fare [37 27818 188 
| 10 [575+ 4 Bro rx 


a4 " gs SS as * . AS +. Ads. * „ m * 9 — — 
Vears 


. Values of the Renewal. | 
pired. At 4 per cent. | At 6 per cent. [ At 8 per cent. | At 10 per cent, 


The value in every caſe of this kind is 
the difference between the value (in Table 
II. and LIX.) of the whole term, and th: 
value (in the ſame Tables) of the unexpired 
part of the term. 9 
If leaſes, are held by lives, the value «i 
their renewal is the difference between thei 
the value of all the lives (including the lit 
or lives to be added) and the value of tht 
exiſting life or lives. For example. 
The value of the renewal of a leaſe held 
by two lives after one has dropped is, (ſup 
poſing the exiſting life a male life aged 59, 
and the life to be added a female life agt 
20) the difference between 18, 575 (the * 
2 


ee 


by Table XLVII. and the rule in p. 79, of 
the longeſt of the two lives) and 11.267 
the value by Table XLV. 'of a ſingle male 


life aged pe. That 3s, 7.308, or 75% of 


— . —— 0. 


reſt at 4 per cent. Again, the value of 
the renewal of a leaſe held by bree Hives, 
after ne has dropped, is (tuppoſing the two 
exiſting” lives aged 50 and $6, and the life 
> A be a ded egsd 20) the difference between 
4 (che value of the longeſt of the three 
live by the'eoliimn for lives in general in Ta- 
ble XLV. and by Tables XLVI. and XLVII. 
and the rule in p. 97) and 13. 809 (the value 
by the ſame Tables and the Rule in p. 79, of 
£ longeſt of two lives aged 50 and 56). 


chaſe; which, therefore, i is the fine due for 
| cent. 
lower, than. 


angle and joint lives are given in the pre- 
Nceding Tables, they muſt be deduced = 


al . N Would 1 an "nd labour to 6th 


vol PRE. tables ing the, value of ſuch re- 
1 newals in al 4 oþ and theſe diregzzon⸗ 


il 1 render | it nmr labour... 


A 1 
4 


tie 


a years p chaſe wbarly;”" Sookohinig” rte 


This difference. is 5. 728, or 54 years pur- 
ſuch, a renewal, reckoning intereſt at 4 ar. 


N. B. If che values of thick renewals, are 
wanted at any rates of intereſt higher or 
140 for which the values of 


WP, 7 Siwen in ff Tables by the Rules 


Sometimes a right may 'be' purchaſed to 
put in, on the firſt: vacancy among the lives 
by which an eſtate is held, ſuch a new life 
as the purchaſer ſhall chuſe.— In order 

to find the preſent value of ſuch a right, 
it is neceſſary to aſſume ſome given value for 
the life to be nominated, and this aſſumed 
value multiplied by the difference between 
the value of the exiſting life, if there is but 
one, (or the value of the joint continuance 
of the exiſting lives, if there. are two or 
more) and the perpetuity ;z and the product 
divided by the perpetuity, will give the an- 
ſwer. as rp 6 nr 2h 


E x A MP 1 E. 
Let there be but one exiſting life, and 
let it be a male life, its age 50, and conſe- 


quently its value (by Table XLV. p. 142.) 


10.298, reckoning intereſt at 5 per cent. 
Let the life to ſucceed it be reckoned a life of 


the greateſt poſſible value, that is, a femalc 


life aged 9, and conſequently worth (by Ta- 
ble XLV.) 16.343 year's purchaſe at 5 per 

cent. The diesne between 20 (the 
perpetuity) and 10. 298 multiplied by 16.343, 
is 158.54 ; which product, divided by 20, 
gives 7.927, the anſwer.  ' 

If there are two exiſting lives, one male 
and the other female, and both 5o, the va- 
lue of their joint- continuance will be (by 
Table XLVI. p. 144) 8.707 ; the difference 

| 2 between 


p © i DIAS. Me hos ona SAP 


between which value and the perpetuity is 


product divided by the perpetuity, gives 7. 114 
the anſwer in this caſe, or the number of years 
purchaſe which ought to be paid for a right 
of renewing a leaſe now held by two lives 
both aged 50, by putting in the beſt life in 
the room of the firſt of the two lives that 
ſhall happen to drop. 5 

The rule for finding the value is the ſame, 
if the right to be ſold is the right of preſen- 
tation to a church living at the death of the 
preſent incumbent. | ap 

The eſtate meant in theſe rules is the nett 
ſurplus rent after deducting all taxes and re- 
pairs. Te | 


Vox. II. Part I. [0] . TABLE 


11.293, which multiplied by 16.342, and the 
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21) TABLE s. 


TABLE Evil. 


The preſent Value of 1/. to be received at the End 
of any Number of Years. not exceeding 100, 
at the Rates of 2, 22, 7, 8, 9, and 10 per cent. 
Compound Intereſt ; being a Supplement to 
Table I. p. 18. . 


* * — 


2 | 2 per cent · 24 per cent.] 7 per cent. 8 . cent. 9 per cent. 10 per cent. 
— — — — - <7 — — — 


— 


I | 980392) .975609|-9345790-9259251-917431} 959090 

961168] :951814].873438|.857335|:841679] 820446 
9; 10942359 <928599]-8162971.793834} 4772193} -751314 
4 |-923845]. 905950. 762895. 735029, 708425] 08301; 
5 905736 88385 4.7 12986. 680583649931 620921 
6 8.887971. 862290 566342.630ʃ169 596267 564473 
7 6875760845. 884 9 87838 868755 
3 f. 95 34900 820746. 58 2009. 5402680. 5018600 46650) 
9.836755 -800728|.543933]-50024$460427| 4424097 
10 [. 8203480781198. 508349. 463 193.4224100 . 385543 
11 . 8042631 . 76214447 5092. 2288820. 3875 32 350493 
12.788493 24549 447 3971130358534 318630 


* 


13 . 7730320. 7254200. 414964. 367697. 3261780 . 289664 
| 14 |-757875] 2727-3878 17.340451. 2992460263331 
I 15 7430144. 690465. 362446. 315 2410.274538. 239392 

1 728445 6736240. 3387 34]. 291890. 251869. 217629 
117 744162 .657195]-3 16524/270268. 2310730 4197544 

13 . 780159 641165]. 295863. 250249. 2119930179858 
I 19 |.686430| 625 5 27. 275508]. 2317 12.194489 . 163 508 
20 1.672971] . 610270. 258419. 214548]. 1784300 . 148643 
21.659775. 595 386 2415 130.1986550. 1636980135130 
22.646839 . 5808642257 130. 1839400. 1501810122845 
634155 566697. 210946. 170315]1377810 111678 
24 |-621721] .5528751]-197146].157699 126404 101525 
25 |-609530| -539390]-184249|.146017].115967] .092296 
26 |-597579] -526234|-172195].135201].106392] .08390; 
27 [. 585862513399. 160930. 125 186.9760. 7627 

28 . 574374500877. 150402. 1159130. 0895480 .009343 
-+ 29 4563112} .48866 10.140562. 107327082154 .063039 
30 . 620. 47674231367. 99377]. 75371. 057 308 
31.541245 465 114122773]. 92016. 069147 . o5 2095 
32 5306330453770. 114741. 0856200. 063438 047302 
33 |+520228} 442702. 107234 nb e .043056| 
434.5 10028. 441905. 1002 19. oy 30451. 0533941 .039142 
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TABLE s. 


TABLE LIII. continued. 
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48061 


© - 
— — 


287203 
281571 


270637 


265331 
260128 


250027 
245125 
240318 
235606 
230986 


255028 


2 per cent. ai per cent. 


421371 


4.490223 -411093 


401067 


. 205907 


276050. 200885 


95985 
191205 
186542 
181992 


422275 
173223 
168998 
164876 
160854 


226457 


7 per cent 


093662]. 
+0975 .35}+ 


021140 
919757 
2018465 
90257 
016128 
015073 
014087 
013165 
012304 


031327 


.029007 


.020358]. 
.024809}. 
,023026). 


021321 


011519 


. 010565. oo 
09875]. 
oog 144. 
008466. 
N 
6057210 


011499 


010740. 005762 


09386 
008772 
008 198 
007662 
007161 
006692 


004574 


004235 
003921. 


.c03631]. 


006254 


» 


1569311. 


* 


02 


019741. 
018279. 


016925]. 
015671. 
0145 10]. 


013435]. 
012440. 


4 


006223. 


01004 3.005 335 
004940. 


| 


| 


003362. 


201131 2. 


001332 
901392 
001266 
001151 
001046 


-©Q095 1 
.ooo864 


000786 


| 
| 


4 


1 
— — —_ 


2 ²⁰¹ m Ir —— ooo on 


A Dh * 7 
. — 


Se: 


- —— — * - 
2 - I = 
* — — — A > * — 


— 2 PR | — — 
* * 8 1 K hs — 


212] 


TABLE Li 


T A B F 


.. 


* 
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continued. 


0. 
it). 


0018 a 
2001682. 
1.001557. 
001442. 


00288 

.0026 
002471 
002288 


oo 19 


| XL. EAT» z per cent. az per —. 7 per cent. 
76. LZ2·5 17 005845 
77 1-217664| 149369/- 463 
178 P2133 \ 145720005 105 
79 - 209211 142172 004774 
80 205 U. 9| 2138704 004459 
8 |.204087/..135 3240084167] 
| 82 1-19p145| -1320244.0038595 
{ 83 93279 128800. p64 
84 18948 +1 25659) .00 7402! 
1 85 1185774] 222594} -083 179] 
86 1.182141} [119604] .00297 1 
| 87. 17785600. 116687] .002777| 
| 88 j:175059]113841} .o02595} 
| 89 „1716260 111064002425 
90 1682610 108355] 0067 
4962 . 1057 12J. 002118 
103134. 01980 
aan 
cog81651.00 i729 
.o95770}.001616 
. 0934341 .0O 1510 
.091155].0014Þ 
.088932|.0013't9 
.086763j.001233 
084647 5 


8 per cent g per cent} 


00143 
ef 


001104 
001013 
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001204 


0 per Cent, 
— — — 
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| -000366 


ooo 


000714 
Oooh 
000590 


000537 
000488 


«000443 
000403 


000333 
-©00303| 
000275 
«000250 
000227 
000207 
«000188 
000171 
000155 
000141 
.000128 
000116 


.©00099 
000087 
| .000079 


.000072 
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The preſent Value of an Annuity of 17, for any 
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Number of Years not exceeding 100, at the ſe- 
veral Rates of 2, 21, 7, 8, 9, and 10 per cent, 
bag: Supplement þ Fo Table II. p. 21. 


or * 


} 


|Years I 24 per cent. | 22 n per ent 1 10 per cent. 
| 1 | --9803 9755 93459259 *9174, 99 
2 | 1.9415 1.65 1 ee 1.7832] 1.7591] 17355 
3. 2.8838] 2. 5500 2.0243] 2.5770 2.5312 2.4866 
413. 8077 3.7619] 3.3872] 3.3121 3.2397 3ʃ169 
| 51. 47234] +6458] 4+1001] 3.9927 3-8890; 3.790 
| © | 5-6014| 58081] 4.7665 | 4.6228 4-4859] 4.355 
7 ] ©4719] 6.3493 5+3892] 5:2063| 50329] 4.868 
81 7-3254]  7-1701] 5.9712] 5-7406| 5-534} 5˙334 
'9 ] 38-1622} 2.9708 5.5152 2468 5.9982 '5.759 
| 10} 8.9825] 8.7520 7-9235 6.7100] 0.4176} 6.1445 
1 | 9. -7868| 9.5142 7.4986] 7.1389] 6.8051] 6.495 
12 110-575 | 10-257 | 7.9426] 7.5360| 7-1607|. 6.8136 
| 13 111-348 | 10.983 8.3576 7.9037| 7.4809 7.1033 
14 112.106 | 11.690 | 8.7454] 8.2442] 7-7801] 7.36 
1 15 [12.849 | 12.381 9. 1079] 8. 5594/ 8.006 7.506 
16 113.577 | 13-055 - 9.4490 8.8513] 8.3125] 7.8237 
17 [14-291 | 13.712 | 9.7632] 9.1210 8.5430] 8.0215 
18 114-992 | 14-353 0.059 | 9.3718] 8.7556] 8.201 
19 115.678 | 14. 5 10.335 | 9.5035 8.95010 8.364 
| 20 16.351 15-589 10.594 [981810942850 8.5135 
21 [17.011 184 [10.835 [10.016 9.2922] | 8.0486 
| 22 117.658 | 16.765 [11.061 10. 200 [9.4424] 8.7715 
| 23 {18.292 | 17.332 11.252 19.371 [9.5802] 8.8832 
24 [18.913 [17.884 11. 469 [10.528 | 9.7006] 8.9847 
25 19.323 18.424 [11.653 [10.674 | 9.8225] 9.0770 
26 [20,121 | 18:950 [11.825 10. 809 | 9.9289] 9.16 
| 27 120.706 | 19.464 11.986 10.935 [10.026 | 9.237 
28 121.281 | 19.964 [12.137 11.051 [10.116 9.3665 
29 1485 20.453 [12.277 11.158 [10.198 | 9.369 
30 22.39 20.930 [12.409 [11.257 [10-273 9.420 
31 122-937 | 21.395 [12.531 j11-349 [19-342 | 9.4790 
| 32-123.408 | 21.849 [12.646 11.434 10.400 | 9.5263 
33 [23-988 | 22.291 [12.753 11.513, 10.464 | 9.5694 
34 24.498 22.723 [12.854 11.586 10.517 | 9.6085 
35 124-998 | 23.145 [12.947 111.954 [19.566 | 9.6441 
36 [29.488 | 23.556 13.035 [11.717 [10.011 9.6765 
37 25.969 23-957 143.117 11.776 10.652 | 9.90 


0 3 


TABLE LIX. continued. 
Vears ele cent-17 per cent. $ percent. 9 per cent. 
26.440] 24.348 | 13.193 11.828, 10.690 
26.902] 24.730 | 13:264| 11.878] 10.725 
27.355] 25.102 13.331 11.924 10.757 
27.799 25-466 | 13.394| 11.967| 10.786 
28.234] 25.820 | 13.452] 12.005 10.813 
28.661] 26.166 | 13.5 12.043 10.837 
29.079] 26.50g | 13-557] 12.077| 10.860 
29.4900 26.833 | 13.605] 12.108] 10.881 
29.892] 27.154 | 13-650} 12.137 10. 90 
30. 286 27.467 | 13.691] 12.164| 10.917 
30.673 27.773 13.730] 12.189 10.933 
31.052] 28.071 | 13.7 12.2120 10.948 
31.423 28.362 | 13. 800 12.233 10.961 
31.787] 28.646 | 13.832] 12.253] 10.974 
32.144] 28.923 | 13.862] 12.271] 10 985 
32.495] 29-193 | 13.889] 12.288| 10.995 
32.838] 29.450 | 13.915 12.304 11.005 
33-174] 29.713 | 13.939] 12.318] 11.013 
33-504] 29.964 | 13.962] 12.332| 11.022 
33.828] 30.209 | 13.983 12.344| 11.029 
34.145 30.448 | 14.003] 12.356] 11.036 
34.456] 30.681 | 14.021 12.366 11.042 
34.760] 30.908 | 14.039] 12.376] 11.047 
35. 099 31.130 [14.055 12.385 11.053 
35-352] 31-340 | 14.070] 12.394 11.057 
35-639] 31.557 | 14.084| 12.402] 11.062 
35-921] 31.763 | 14-097] 12.409 11.066 
36.197] 31.964 | 14.109] 12.415] 11.070 
36.468] 32.160 | 14.121; 12.422| 11.073 
36.733] 32.351 | 14.132 12.427] 11.076 
36.993] 32.538 | 14.142 12.433] 11.079 
37-248| 32.720 | 14-I;1] 12.438] 11.082 
37.4980 32.897 14.160| 12.442| 11.084. 
37-743| 33-071 | 14.168] 12.4471 11.086 
37.984] 33.240 14.176] 12.450| 11.088 
38.219 33.404 | 14-183] 12.454| 11.090 
38.450 33-565 | 14.190 12.457 11.092 9. 
38.677 33.722 | 14.196 12.461] 11.093 9. 
38.899 33.875 | 14.202 12.463] 11.095 9. 
39.1160 34.025 | 14-207] 12.466] 11.096 9.9935 
39-330| 34-170 | 14.212 12.469 11.097] 9. 
79, 39-559 34-313 14.217 | I2.471 11.0981 99942. 
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TABLE LIX. continued. 
Vears 2 per cent. 24 per cent. 2 per cent. S per cent.[g per cent. {10 per cent, 
| 30 | 39-744] 34-451 14.222 12.473] 11.099] 9.9951 
81 | 39:945| 34-585 | 14-226] 12.4750 11.100] 9.9955 
82 | 40.142] 34-719 | 14-230] 12.477] 11.101} 9.9959 
| 83. 49-336] 34.847 | 14-233] 12.478] 11.102] 9.9903 |. 
84 | 49-525] 34-973 14-237] 12.480] 11.103 9.9966 
9540.11 35.096 | 14.240] 12.481] 11.103] 9.9969 
86 | 49-393] 354215 | 14-243] 12.483} 11.104] 9.9972 
87 | 41-071] 35332 14.246 12.484]. 11.104] 9.9974 
88 | 41-247] 35-446 | 14-248] 12.485] 11.105] 9.9977 
89 |. 41-418] 35-557 | 14-251] 12.486] 11.105] 9.9979 | 
90 41.586] 35.065 | 14.253] 12.487] 11,106 9.998 
gl | 41-751] 35-771 | 14-255] 12.488 11.106, 
92 | 41.913] 35-874 | 14-257| 12.489] 11.107; 
93 | 42.072] 35-975 | 14.259] 12.490] 11.107 
94 | 42.227 36.073. 14.261 12.490 11.10% 
95 | 42-380] 36.169 | 14.202] 12.491] 11,108, 
| 96 | 42.529] 36.262 | 14.264 | 12.492] 11.108 
| 97 | 42-675] 36.353 | 14-265| 12.492] 11,108 
98 | 42.819] 36.442 | 14.2606] 12.493] 11.108 
[99 42.960 36.529 14.268 12.493] 11. 108 
1oo 43.098 2085 14.269 12.494] 11.109 


[0] 4 


TABLE 


114 $1.31947] 1.4129712.5785312.9371913-34172] 3.79740 
| 16 [1.37278] 1.48450[2.9521613.4259413-97030| 4.59497 
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TABLE. 1 


Shewing the Sum to which 17. Principal will in. 
cCreaſe at 2, 24, 7. 8, 9, and 10 per cent. Com. 
pound Intereſt, in any Number of Years not ex. 
e 199 z being a Supplement t to Table III. 
Po: Ie" 


D * 8 per cent. 3 per cent. j ĩ0 per cent, 
1 1.02000 '1.02500|1.07000 [1.08000[1.09000| 1: 10000 
2 [1.04040] 1.05062 [1.14490 1. 166401. 188 100 1.21000 


* 1 


3, . 061200 1.076891. 22504. 2597 101. 29502] 1.33100 
4 1.08243 1.103811. 31079. 360481. 411580 1.46410 

| 5 h. 10408] 1.13140. 40255 fl. 46932 1.53862] 1.61051 
| 6 [1.12616] 1.15969. 50073 . 586871.677 10 1.77156 
7 [1.14868] 1.18868 1.605781. 713821.82803J 1.94871 

8 [1.17165] 1.218401. 71818 1.85093 1.99 256 2.14358 
1.19509] 1.24886. 83845 1.99900 z. 171890 2.35794 


12 
10 [1.21899] 1.28008 1.96715 f. 1589202. 367 360 2.59374 
| 11 [1.24337] 1.31208|2.10485 [2.33103[2.58042] 2.85311 


12 [1.260824| 1.34488 .25219½.51817/z.81266 3.13842 
13 [1.29360] 1.3785 1.40984. 719623. 06580 3.45227 


15 1.34586 1.44829. 759033172163. 642480 4.17724 


17 l. 40024 1.521613. 158813. 700014. 32763 5.05447 
18 [1.42824] 1.55965 3.379933: 996014. 71712 5.55991 
19 1.4568 1] 1.59865 3.61652 4.315705. 14166 6.11590 
20 [1.4 394 1.038611[3.86968 4. 66095 5. 60441 6.72749 
1 21 [1.51560] 1.679584. 14056 5.033835. 10880 7.40024 
22 [1.54597] 1.72157. 43040 5 5.95748 65 860 8.14027 
23 [1.57089] 1.76451. 74052 5· 87 146%. 25787 8.95430 
24 [1.00843] 1.808725. 02366. 34118 ½%. 911080 9.8497; 
25 1.64060 1.85 3945. 42743 6.8484718.62308| 1.08347 
26 [1,07341] 1.9002915.80735 6. 396359. 399150 11.9181 
27 1.70688] 1.947806. 21386 %. 9880610. 24500 13. 1099 
| 28 [1.74102] 1.99649 6.64883 8.627 1011. 16710 14.4209 
29 [1.77584 2.04640 %. 11425 . 3172712. 17210 15.8630 
30 [1.81136] 2.09756½%. 61225 0.062613. 26760 17.4494 
31 [1.84758] 2.150008. 145 1110. 867614.4617 19.1943 
32 1.88454 2.203758 8.71525 [11.7370 15.7633] 21.1137 
33 [1.92223] 2.25885[9.32533|12.6760[17.1820| 23.225! 
34 199997] 2.31532(19.97811[13.6901]18.7284| 25.5476 
2.37320[10.0765 [14.7853j20.4139| 28.1024 

36 12.03988\ 2.43253'11.4239[15.9681 22.2512 30.9120 
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TABLE IX. continued. 


Years per cent. 


2.39005 


2.08068 
2.12229 
2.16474 
2.20803; 
2.25220 


2.29724] 


[2.34318 


2.43785 
2.48601 
2.53034 
2.58707 
2.03881 
2.69158 
2.7454! 
2.80032 
2.85633 
2.91346 
2.97173 
3.03116 
3.09178 
3.15362 
3.21669 
3.28103 
3.34565 
341358 
3.48185 
3.55149 
3.02252 
3-09497 
3.70887 
3.84425 
3.92113 
3.99955 
+ 07954 
E 14 
1.24436 
132925 
4.41583 
489415 


2.61957 


3.11385 


3.19169 24.0457 


3.27148 
335327 


3.437 1029. 4570 


3.52303 
3.61111 


3.70139 36.0801 
3-79392138.0121 


3.88877 


3.98599 44.2070 
4. 085647. 3015 
4. 1877850. 6126 
4-29247154-1555 
4+ 3997 8157-9404 
4.5097 802. 0020 
4.6225 266.3428 
4.738090. 9868 
4-85054175-9559 
4.9779881.2728 
5. 1024086. 9619 
52299693. 492 


5.3607 


549473106 532 
5.63210[113.959 
5.77290|121-.908 
5,91722[130.506 


6.065 15 


6.21678 149 416 
6.37220[159.876 


6.53151 


1A. 423 


—— 


2.6850614.9744 
2.75219 16.0226 
2.82099 17.1442 
2.8915218.3443 
2.9638019.6284 
3-03790121.0024 


9400 


24 per cent | — cent. 
2.49334/12. 2236 
2.55508113.0792 


13.9948 


22.4720 


25.7289 
27-5499 


31.5190 
33-7253 


141.3150 


99-5027 


139.041 


171.067 


183.042 


—— — —— * 


8 per cent. g per cent. 


17. 245624.2538 
18.62520 26.4366 
20. 1152ʃ28.8159 


21.724531. 4094 
23.4624/34.2362 
25˙339437˙3175 
27.3606 
29-5559144-3309 
31.9204148.3272 
34-4749]5 2.6767 
37.2320|57.4170 
40.2105|02.5852 
43-4274108.2179 
40.9010174-3575 
50.6537 81.0496 
54.706088. 3441 
59.082596. 29510 
63. 8091104. 901 
68.91381114.408, 
74+4209|124+705 
80.3811 
86.81161148.162| 
93-75651161.496 
101.257|1760.031 
109.3571191.574 
118. 106209. 142 
127.554|227-905 
137.759248.482 
148.7790270. 845 
160.68 2295.222 
173-530|321.792 
187-4191350-753 
202.4130382.321 
218.6000416. 730 
236.094 [454-235 
254-982[495-117 
275-381|539.077 
297.4110588, 248 
321.2040641. 190 
346.900 © 26060 
374-052 


40.6761 


135.928 


9558593 
105 1.15 


1156.26 
1271.89 
1399.08 


791.798, 1538.99 
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TABLE; LX. continued. 


5.82 


394313 
6.00199 


1 Er cent. 
5.86217 


7503372 
7. 209566 
7.38980 


| 7257455 


7.76391 
3.95806 


— 


8.78415 
9.00370 
9.22885 


45257 
9 5255 


18323 9696 


9.93846 
10.1869 
10.4416 
1057026 
10.9702 


11.2444 
11.5255 


Fang 


15696031 
8. 360883 


8.56991 


7 per cent, 


195. 054 
209. 56414 
224.234 
239˙930 
256.725 
274.696 
293.925 
500 
31 
360.071 
385.276 
412.245 
441.102 
471.980 
505.018 
349-370 
78.196 
18.66 
661.9761 
708.314 
757-897! 
810.949 


d per cent 


— 625 
471-954 
509.711 
550.488 
594-527, 


[942.389 


693.456 
748.933 
808.847 


873-555 


943.439 


1018.91 
1100.42 
1188.46 


1283.53 
1386.22 


9 855.5 12 


16.89 
1746.24 


867. 716 


9 per cent. 
. * 
5-093 


986. 551. 
1055.34 
1172.12 


1277.61 


4653. _ | 
5972.51 
5529. 4 


— — — 


TABLES ſaw 
TABLE LXL 


Shewing the Sum to which an Aunuity of 11. will 
increaſe at 2, 24, 7, 8, 9, and 10 per cent. 

Compound Intereſt, in any Number of Years 

not exceeding 100; being a Supplement to 
Table IV. P. 28. a | 


2 . * 
— — 


14 per cent. y per cent $ per cent. 19 per cen to per cent. 
I T7.o0000{T.ooooolt.coo00|1.0000 
2 2.02500]2.07000]2.08000 [2.0900 
3 3.0756213.2149013-24640[3-2781 
4 4-1525114-4399414-5001114-57312 
5 5.20404] 5.2563215.75073]5-36660 5. 98471 

.39812] 6.38773]7-15329]-3359217-52333 
7 f. 7.5474318.65402]8-9228019.20043 
8 8.736110. 2598010. 63661 1. 028 
9 9.954510 11.9779 12.4875 [13-021 

10 11.2033113.8164 14.4805 (15-1929 
11 12.483415. 783 5116.645417. 5602 
12 13.7955117.8884118.977 120.1407: 
13 [14.6803] 15.1404{20.1400]21.4952122-9523 
14 [15.9739] 16.5 189022. 5 50424. 214926. 0191 
I 
16 
a 4 
18 
19 
20 
21 

22 
9 
24 


113.4120 


* 


5 [17.2934] 17.931925. 12900 z7. 15219. 3609 
18.6392] 19.380227. 8880030. 3242033. 033 35.9497 
20.0120] 20. 8647/30. 840233. 7502 36. 9737 49.5447] 
21.4123] 22.3863133.9990137-450z [41.3013] 45.5991 
22.8405] 23.94601|37.3789]41.44652140.0184] 51.15 
24-2973] 25-5440140-9954145-7019151-1601] 57.2749] 
25.7833] 27.1832[44.8651150.4229150.7045] 64. | 
27.2989] 28.862849. 005756 5.4567 77950 71.402 


ͤͤä„ä—— 


28.8449] 30.5 8445 3.435150. 893269. 53 19 
30.4218 32.349056 8. 176656. 7647 76.7898 
25 [32.0302] 34.157763. 2490%3· 105984. 7008 98. 347 
26 [33.6709] 36.0117 68.6764 ·9-9544% 3.3239 109.181 
27 35˙ 3443] 37.9120 4.483887. 3507102. 7230 121.099 
28 37. 05 120 39.859880. 59765. 3388 [112.968 134.209 
29 38.7922] 41.856287. 3465 03.965 24.135 148.630 
39 40.5080] 43.902794. 460% 13. 283136. 307 164.494 
31 2.3794 46.0002[102.0731]123-345 149.575] 181.943 
32 44.2270 48. 1802110. 218. 34.213 164.036] 201.137 
33 46.1115 50.35401118.9331145.9501179.800| 222. 25 1 
34 148.0338] 52.51280128. 25815 8.626 196.982] 245.476 
35 149-9944] 54.928238. 2366172.316 218.7100 271.02 
51-9943! 57.30141148:9134187.1021230-124\ 29.125 


— a = ——_ * 8 — — 5 - — of ARDS, apt TIA, oa. 
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Years/a per cent. 12+ per cent, [7 per cent. $ per cent. | 5 per cent. 
37 [5 .0342| 59.733960. 337 203. 70 
3 


39 


* 8 | 


— 


ao 
258.3751330.039 
56.1149 62.2272(172.5011220.3151[282.0291364.043 
58.2372 64.78291185.640[238.941 [309.066[401.447 
60.4019| 67.4025[199.635|259.0501337.8821442.592 
62.6100 | 70.0876|214.6091[280.7811369.2911487.851 
42 64.8622 72.33981230.0321304.2431403-52815 37.636 
43 07-1594 75.66081247.7761329-5831440.8451592.400 
44 69.5026 78.55 23266. 12003 56.949 48 1.521055 2.640 

- 45 71.8927 81.51611285.7491[386,50515 25485817 18.904 
45 74.3305 84-55401300.7511418.429[5741861791.795 
47 76.8171 87.66781329.2241452.999 6526.862087 1.974 
48 179-3535] 90.859535 3. 270490. 132684. 280960. 172 

49 81.9405 94.13101378.9985 539-342 746.80511057.18 

50 84.5794 97-48431406.5281573:7791315.08311163.90 
51 [87.2709] 100.9211435.9851020.0711389.44111281.29 
. | 52 90.0164 104. 444467. 50467 1. 325 [970.4901 410.42 
| 92.8167 108.05 5501. 230% 26.035 flo58. 8315 52.47 
95.0730 111.7580537.316 785.1 14 41155˙13 1708.71 

55 98.5865 115.5 50575.928 848.923 1 260. 0901880. 590 
56 101.558 119.439617.243 917.8371374. 500069. 65 
57 104.589 123.4250661. 450992. 2641499. 2002277. 61 
58 107.681 127.5 11708.752 1072.641635. 132506. 37 
59 110.834 131.699 59.364 1159.45 (1783.29 2758.01 
50 114.0610 135.991|813.520[1253.2111944.7913034.81 
61 [117.332] 140.3910871. 466 1354.47 z 120. 820; 339. 29 
62 [120.679 144. 9010933.469 1463.82 312.6903674. 22 
63 124.092 149.523 999.812 1581.93] 2521.8444042.65 
64 [127.574] 154.2610100. 79 709. 48 2749. 804447. 91 
65 131.126 159.118 1146.75 1847.242998. 2804893. 70 
66 [134.748] 164.096 1228.02 1996.023269. 136 384.07 
| 57 [138.443] 169.19811314.98|2156.7113564-35|5923-45 
{ 68 142.212 174.4281408. 03 z 330. 243886. 1465 16.83 
69 146.056 179.7891507. 605 17.6642 36. 900% 169.51 
70 149.977 185.2841614. 1370.08 4619.227887. 46 
k | 71 [153.977] 190.916|[1728.12[2938.68]5035.95]8677.21 
72 153.057 196.6891850. 09 3174.785490. 18954593 
162.218} 202.6061980. 59 3429.765985. 3001050153 

74 166.462 208.67 102 120. 24705. 145524.98ʃ11552.08 
75 [170.791] 214.888 2269.65 4002.557113. 23012708.95 
76 175. 207 221.260 2429.53 4323-3017754-42]1 3980.5; 
| 27 179-7111 227-792 '2600.6014570.66 3453.32 15379:9}] 
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TABLE LXI. continued. 


die. 2. x3 


7 per cent. 48 per cent. jo per cent. 10 per cent 
— — ————— 


432.548 


** 1. 


— 


5045319275772 16918.92 
5449.940045. 4(18611.8 
8880.9310959520474. 
0358.89111937-1722522.4c 
6808.60[13012.4|24775.64 
7419.08 41845/27252 
8013.6 1015462. 2 9.6 
865 5. 70168 54.832979. 69 
9349.168372. 736278.65 
8 91875 3999752 
6 0906.9 5 | 
11780.4123796.4|48290.2 
12723+9125939»L 15 3120. 
33165878705 
4843.230820. 4 
0031.733595 · 2 7 . 
17315. 236619.877777˙9 
18701. 5039916.6 85 556. 
20198.60435 10.194113.4 
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THE four Ia Tables are to be con. 
ſidered as continuations of the four h Ta. 
bles; and they have been added to this col- 
lection, partiy becauſe it will be found ſome- 
times neceſſary to determine the values and 
amounts of ſums and annuities at the higler 
and /ower rates of intereſt ſpecified in them; 
but chrefly becauſe they furniſh with the 
means of determining eaſily theſe values and 
amounts for the moſt common aH yearly as 
well as yearly rates of intereſt; Mr. SMART, 
in his very uſeful and comprehenſive Tables, 
having given theſe ha//-yearly values and 
amounts improperly. _ 

It is very obvious, that the amount at 
any given yearly intereſt of any given an- 
nuity payable 4e//-yearly, is the fame with 
the amount of haf that annuity at af the 
Intereſt, and payable a double number of 
times. The amount, for inſtance, at 4 per 
cent. of an annuity of 10. payable yearly 
for 30 years, is, by Table IV. p. 28, 
J. 560.349. 

If it is payable <a/f-yearly, its amount 

will be the ſame with the amount at 2 fer 

cent. of an annuity of 5/. payable for 60 

years, which, by Table LXI. is J. 570.257. 

— In like manner; the amount at 5 per 

- cent. of an annuity of go/. for 40 years, 
payable Balfyearly, is the ſame with the 
amount at 2+ per cent. of an annuity of 2 5 

CE hho or 


a — n 4 ——— — „ „ | 
-— — — * _—— — — 9 „ 


- - 


for 80 years, which, by Table LXI, ap- 
pears to be /.6209.567. The amount at 
5 per cent. of the ſame annuity payable yearly, 
appears, by Table IV. to be J. 609. 988. 


put out to yearly intereſt at 4 per cent. and 
forborn for 30 years, is (by Table III. p. 25) 
J. 32.433. But if it is put out to 4 per 
cent.  balf-yearly. intereſt, its amount will 
be the ſame with the amount of the ſame 
principal bearing S the intereſt in double 
the time. That is, it will, in the preſent 
inſtance, be the ſame with the amount of 
101. bearing 2 per cent. intereſt. in 60 years, 
which, by the laſt Table but one, appears 
to be J. 32.810. | 11 2134 49 

Theſe amounts can be thus determined 


which they are wanted does. not exceed 50 
years, or 100 half years. 

In order to find them for any longer 
term, the following method mult be taken. 
If the amount required is the amount 
* not of an annuity, but of a ſum; find firſt 
« the Halfyearly amount for 50 years; after 
« which find the Halfyearly amount of that 
amount for the remainder of the term, and 
« this laſt will be the amount deſired. 


Ex RMS I x. 


Let the amount be required, at 4 per cent. 
of 101. in 80 years, ſuppoſing the intereſt 
payable half-yearhy. 
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Farther. The amount of 20% principal 


from theſe Tables only when the term for 
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Anſ. The amount in 50 years, deter. 
mined in the manner juſt deſcribed, i: 
72.446 and the amount of 72.446 in zo 

years, determined in the fame way, i; 
J. 237. 676, which is the amount required. 

This amount, ſuppoſing the intereſt pay. 
able yearly, is /.230.049., - 
But if the amount required is the amount 
of an annuity improved at any given rate 
of compound intereſt payable Sa yearly, it 
will be - neceflary, after finding the fum 
which is the amount for 50 years, to find 
the yearly intereſt that ſum will carry at 
the given rate; and the amount for the 
remainder of the term, of this intereſt in- 
creaſed by the annuity, added to the amount 
for 50 years, will be the amount required. 


Ex AM PHI. 


Let the amount be required, at 4 per cent 
of 101. per ann. in 80 years, ſuppoſing the 
annuity payable ba//-yearly. _ 
- .Anf.” The amount in 50 years (being the 

ſame with the amount of 51. per ann. in 109 
years, at 2 per cent.) is, by Table LVIII. 


. 


7.1561.116,— The yearly intereſt of 


J. 1561. 116, at 4 Per cent. is I. 62. 446, which 
increaſed by 10. makes J. 72.446; and the 
amount of J. 72.440 per ann. payable 54. 

in 30 years (or of J. 36.223 in 60 5 


yearly | 
ESTI year 


2 K B L E 8. (225 
years) is J. 4020. 96, which added to 


required. 1 61 

able yearly, is J. 59 82.665. 4 
NB. Theſe amounts for any given term 
and rate of inteteſt are the ſame with the 
debts bearing that intereſt, which will be 
gradually ſünk in that term py any given 
annuity, appropriated. to the redemption of 
the . debt, —lt. appears, therefore, from 
the laſt example, that a ſinking fund ef a 
million per ann., never diverted, would pay 
off, in $2, years,..a public debt of 598 mil- 
lions, beating 4 per cent. intereſt, ſuppoſing 
it applied to e yearly ; but that 
if applied balfeycarly, it would pay off, in 
the lame time, a debt of 618 millions, See 


p. 

ing, by the preceding Tables, the values at 
any rate of intereſt 7 annuities payable for 
any given terms, ſuppoſing them payable 
balf-yearly ; and likewiſe the values of any 
ſums payable at the end of any terms, ſup- 


count allowed. But in ſuch caſes, theſe 
Tables will be of no uſe, if the terms ex- 
ceed 50. years, or 100 bhalf-years; and it 
will be neceffary to have recourſe to the 
theorems at the beginning of the  Zhird of 
the following Additional Eſſays, by which, 
with the help of logarithms, it is eaſy, in 
Vo I. II. Part I. [P] all 


ww 


* 


This amount, ſu ppoſing the annuity pay- | 


Theſe examples ſhew the method of find-, - 


poling a ha//-yearly inſtead of an yearly diſ- 
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as FEESSESTS. 
all caſes, to compute the difference between 
the values of annuities (including /zf#-an- 
nuities) as they are payable yearly, half. 
yearly, or quarterly. e 


hs ty 


With reſpe& to life-annuities it may be 
proper to obſerve here particularly, that 
their values deduced from the complements, 
that is, from twice the expeZations according 
to any given table of mortality, (by the 
rules in p. 149, and p. 151) and payable 
half-yearly or quarterly, is the ſame with 
the values of Half or a quarter the annui- 
ties at half or a quarter the yearly intereſt, 
deduced (by the ſame rules) from double or 
quadruple the complements ; and that the 
difference between the yearly values and 
theſe ha/yearly or guarterly values added 
to the true yearly values according to the 
fame table & mortality, will give, with al- 
moſt perfect correctneſs, the ha//-yearly or 
quarterly values according to that table. 


6G «a «x tm = +2; 


EXAMPLE. 


Let the dierent values be required of an 
annuity on a ſingle life aged 50, according 
as it is payable Halfyearly or quarterly, 
reckoning intereſt at 4 per cent. and the 
probabilities' of the duration of life as they 
are in Table XLII. p. 129. ay 


fABLES fir 


Anf. The complement (that is, twice the 
expeftation) by Table XLII. of a life aged 50 
is 46.92.——The value of an annuity pay- 
able yearly. on a life at this age deduced at 
4 per cent. from this complement, is by the 
rule in p. 149, 11.533.— The value de- 
duced from double this complement (that is, 
of a life whoſe complement is ſuppoſed 73.84) 
at 2 per cent. is 23.466 (a), the half of 
V | which 


(a) In competing in this caſe, by the rule here re- 
ferred to, it is neceſſary to find the value at 2 per cent. of 
an e certain payable for 7 384 ears, This value 
(by the Firſt Theorem in the Third Additional Eſſay, 
. 33) 2 I.” 02 X 1.02) 73-34 
ealy to find that 1.0 J 73:44 is 4.3154; and, conſe- 
quently, that this expreſſion is 38.416, which multiplied, 
according to the rule in p. 149, by 51 (the perpetuity. 
increaſed by unity) and the product divided by 73.84 
will give 26.533, which quotient ſubtracted from 50 
(the perpetuity). leaves 23.466. | | 

In like manner; the value, by the ſame theorem, at 
1 per cent. of an annuity certain for a number of years 
equal to four times the complement (that is, to 147.68 


„ By logarithms it is 


, Wy 1 
ears) is 1— — — — 
years) is 100 „ which is equal to 
56.994; and the product of 76.994 into 101, divided by 
147. 08, gives 52.654, which, ſubtracted from 100, leaves 
47.345, the e of which is 11.8 36. 

It is neceſſary to add here, that in computing the 
yearly value of any life-arinuity from the expectation by 
the rule in p. 149, the value of an annuity certain for a 
number of years equal to twice the expectation (or the 
complement) may be always taken from Table II. p. 21, 
when the complement is any whole number of years; and 

[P] 2 alſo, 
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which is 14% 60 f The difference is. 200. 
And this Giffprenee added to 11.638 (the 
true value nby Table XÞEAL of an annuity 
pojnbletptarlyecdithe: ſoppaſcs.Jife). make 
11:8 58 ;:which-is the true value af: the an. 
nuity payable baſfj-yearly, . 
The value of the ſame annuity. deduced 
(by the rule in p. 149) rem quadruple, the 
complemeint at 1 per cent. 3 that is, the va. 
lue at 1 per cent. of a life whoſe comple. 
ment is ſuppoſed to be 147.68 years, i 
7.345, the N e of which is 14.8 b. 
Phe differe nice between this value and 11.533; 
is. 1303. "which added as before to 11, 58, 
makes 11.961, the true, value of the an- 
nuity Fra quatedsy ><: 
In the ſame way the values. are to be 
computed, (by the ſecond rule in p. 151) d 
annuities payable a yearly. or  quarterl on 


— 


any two Joint lives. 


- 


Ws ee Gee aa 4 


alſo, that when it is not any whole number of years, it 
may be taken for the, correſpondent aritbmetical mean 
between the two. neareſt yearly. values in the Table 
Thus ; in the example given above, the value at 4 fr 
cent. of an {annuity certain-for 36 years, by Table {!, 
p. 21, is 18 908. The value for 37. years is 19.14%. 
The difference is , 2343 and this difference multiplied by 
92 (the fractional part of the complement) and added 
to the leaſt of theſe two values, gives 19.123 for be 
valye of an annuity certain for 92 years. 

The 1 value by the f &' T hagrem is 25 — 
1 1 a Te 


, Which is equa 10 15.45. * the ſame 


©4X1, 040 36-92 
with the former value. 


8 | . 
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If the anovity is a life-annaity (a) ſecured 

on land; the value is to be computed by the 

directions in the Third Additional Eſſay, 

p. 39 and 40. If ſuch an annuity is pay- 

able ha//-yearly, as is moſt common, its va- 
lue, in the preſent inſtance, will be 11.8 58 (the 
half-yearly value juſt determined) increaſed 
by the quotient of 19.206 (the value of ar 
annuity, certain and payable S y early for 
a number of Huf years, equal to our times 
the expettation,'or twice the complement ;" that 
is, 73.84) divided by four times the com- 
plement. This quotient. is . 130; and the 
Value, therefore,” is 11.989 


Thie following comparifon will ſhew in 
ſome meaſure” what additions fhould be 
made, at all ages, to the yearly values of 
life-annuities on account of theſe different 
modes of payment. | e 
(a) It ſhould be remembered, that all the values of 
life-annuities in the preceding Tables ſuppoſe that, when 
the annuitant dies, nothing can be claimed for the time 
that has paſt fince the laſf payment became due, If a 
Wpayment proportioned to that time may be claimed; that 
Ws, if the annuity is payable to the laſt moment of life, it 
s called an annuity ſecured on land. | 
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Shewing the | 
"Annuities on Account of their being payable 
_ balf-yearly, or quarterly, or balf-yearly and ſecured 


TAB: LE « X38. 


the Additions to the Values of Life. 


on Land. | By, Ns 
Intereſt 4 per cent. 
—TYearly va- "Halt- Excz 55] Exczss Vaſde ſecur- Exer 
lue by Ta-ſyearly va-| above {Quarterly | above |jed by land above 
r 
n * . 127 59 2 65 19-085 10 
20117.003[117.740] 143017.819 .21 17.8 2422 
. ee 16.168 16216.249 243 16.259025 
40014. 03414. 21606. 1824.30 . 273 14.324.200 
sol. 65801 1. 8580. 2001.96 10. 300 11.989} .z21 
60 8.789] 9.014] -225|| 9.119] .330|| 9.1700. 3 
170] 5-783] 6.019] .236 6.136.333 6.204, 41 
75] 4-534] 4-779! . 236 4-892} -3581] 4-967] 43 
Igntereſt 5 per cent. 
28% | | | Ale 
1016. 16916.278 .109116.331 162 16.332 16 
20015. 26001.38 3.123013. 485 15.447] 18 
30 _ 5 27 7 4 __ 2 
140112.558112.720] .162||12.801] .243|] 12.812| .254 
50 0024 mee 186 75 2 280 10.933 2 
08.184] 0.403] .219]] 5.490] .314 544] +3 
Iz 5.494 5-719] -225\| 5-835 341 5.891] 3% 
284.345 4.28230, 4-692] +347] 4-702] 41] 


deduced.— 


Theſe exceſſes are the ſame from what- 
. ever tables of mortality the yearly values are 


- 
— 


They are alſo nearly the ſame 


(ſuppoſing equal yearly values) whether the 
yearly values are the values of fingle, or ol 
joint lives, gr of any number of lives. 
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SUPPLEMEN T, 


CONTAINING 


Additional Obſervations on the Du-- 
ration of Human Life in different 
| Situations ; and on the Population 


of the Kingdom, 


I have had the pleaſure of reading an in- 
genious Memoir on the State of Population 
in the Pais de Vaud, a diſtrict of the pro- 
vince of Bern in Switzerland. The author 
of this memoir is Mr. Muret, the firft mi- 
niſter at Vevey, a town in that diſtrict, and 
ſecretary to the Oeconomical Society there, 


It forms the firſt part of the Bern Obſerva- 


8 the firſt publication of this work, 


(a) This ſupplement was an addition to this Treatife 
in the Second and Third Editions of it. I have in the 
preſent Edition added to it a Poſtſcript, containing a re- 
view of the arguments, for and againſt the increaſing po- 
pulation of the kingdom. | 


IFJ tions 


* 


the inhabitants, that the number of perſons 
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tions for the year 1766 ; and a good abſtraq 
of it may be found in the 69th. article of 2 
work entitled, De re Ruftica, or the Repyj. 
tory. It contains an account of many fads 
which appear to me curious and important ; 
and which confirm the obſervations I have 
made in the Firſt and Fourth Eſſays in the 
Firſt Volume of this Treatiſe, —Sme of 
theſe facts I will here recite, | 


In the Firſt Eſſay I have afferted, that 
there is.a much greater difference between 
the probabilities of the daration of life in 
great. towns and in country Pariſhes, than is 
commonly fuſpected ; and, as one proof of 
this, I have obſerved, that though in Lon- 
don the greateſt part of the natives die under 
three years of age, in the country the greater 
part live to marry, Mr. Muret's Obſerva- 
tions and Tables give a diſtinct demonſtra- 
tion of this, by ſhewing, that in the pro- 
vince of Vaud, the greater part of the inha- 
bitants live many years beyond the age of 
maturity.—But to be a littlè more explicit. 

The diſtrict of Vaud, in Switzerland, con- 
tains 112,951 inhabitants of all ages; 25,778 


» Families; 38, 328 married perſons ; and the 


annual medium of births, for 10 years before 
1766, had been 3155 ; of weddings, 808 ; of 
deaths, 2504.—lIt appears, therefore, that 
the married are very nearly a third part of 


to 


* 


* 
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to a family is 47; and that one in 45 of the 
inhabitants die annually. It may be further 
learnt, (by dividing half the number of the 
married by the ahnual medium of wed- 
dings) that the expectation of marriage in this 
country is 23 years: and f and (from the 

roportions of the births, weddings, and 
deaths ()) that the greater part of thoſe 
who are born live to marry. But of this fact 
there is, I have juſt intimated, a more par- 
ticular and diſtinct proof. From a Table 
given by Mr. Muret, of the rate of human 
mortality in this country, (derived from re- 
giſtets kept in 43 pariſhes, of the ages at 
which the inhabitants die) it appears, that 
one Half of all that are born live beyond 41 
years of age. The examination of this Ta- 
ble will, undoubtedly, be a gratification to 
the reader; and, therefore, I have choſen to 
make it a part of theſe additions. See p. 237. 
J have alſo given a Fable which I have 
formed from a regiſter in Su/milch's works, 
of the ages at which the inhabitants of a 
country ,pariſh in BRANDENBURGH died, 
during 50 years, ended at 1759.—And I] have 
further thought proper to add, as contraſts to 
theſe Tables, two Tables exhibiting the pro- 
babilities of life at Vienna and BERLIN. 

See p. 238, 239, and 240. 4 
The following obſervations concerning 
theſe Tables ſhould be attended to. 

(ga) See the note, p. 270, &c. Vol. J. 
2 


* 
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The Table for the country of VAup, tho 
it gives the probabilities of life in its fir 
ſtages very high; and, at ſome ages, more 
than double to the probabilities of life in 


great cities; yet, certainly, gives them too 


low. For, firſt, it has juſt appeared, that in 
this country the births exceed conſiderably 
the deaths. The emigrations, likewiſe, from 
it are very numerous, as will be preſently ob. 
ſerved : And the neceſſary effect of theſe two 
cauſes is, to make the regiſters give the num- 
ber of deaths in the firſt ſtages of life too 
great in compariſon of the deaths in the aſt 
ſtages. A Table formed from ſuch regiſters 
muſt give the probabilities of life too low, 
according to the obſervations in the Fourth 
Eſſay; and, in the introduction to the pre- 
ceding Collection of Tables. 

After 49, the probabilities of living in 
this country decreaſe very faſt; and after 
65, they appear to be rather lower than is 
common.-—Mr. Muret has taken notice of 
this fat, and aſcribes it to the particular 
prevalency of drunkenneſs in his country. 
He had, he ſays, once the curioſity to ex- 
amine the regiſter of deaths in one town, 
and to mark thoſe whoſe deaths might be 


imputed to drunkenneſs ; and he found the 


number ſo great, as to incline him to be- 
lieve, that hard drinking kills more of man- 


kind than pleuriſies and fevers, and all the 


moſt malignant diſtempers. 
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he former of theſe obſervations is ap- 
plicable to the Table for the country pariſh 
in Brandenburgh ; for it appears from Su/- 
mileh's account (a), that the births there 
exceed the deaths more than in the country 
of VAup ; nor is it to be imagined, that 
there are not Jikewiſe many emigrations from 
it, particularly, to BERLIN and the King of 
Prof» armies. | 7 
rom the Tables for VIENNA and Lox- 
vox, compared with the Table for BERLIx, 
it appears that the laſt of theſe towns, though 
much the ſmalleſt, has at ſome ages even a 
worſe effect on the duration of life than 
either of the former: And the reaſon, per- 
haps, may be, that the inhabitants there are 
much more crouded together. See p. 301, 
Vol. I. Between the ages of 30 and 35, and 
alſo between 42 and 52, there is an irregu- 
larity in the BERLIN Table, which, very 
probably, would not have appeared in it, had 
it been formed from the bills for a longer 
term of years. 
From the age of 25 to 45, VIENNA ap- 
71 in the Tables, to be leſs unfavourable 
o life than LoN DON; but it cannot be de- 
nded upon that this is the truth, for the 
VIENNA Table may give the probabilities of 
living at theſe ages higher, only becauſe the 
recruits from the country come to it later, 


= 4 x n 1 U 9 
* 9 . ö 1 ne UE OPER PETITE TEE ICY On — 4. Ck At bake rae = 
N 1 a * i 
_ 


ell See the remarks on the Table in p. 185 in the pre- 
ceding collection. , | * 


or 


* 
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or in greater | s, after. 30 and 40, than 
in London, A like effect would alſo ariſe 
from a Treater number of migrations in old 
- age from London than from TENNA. 
In forming the Tables for VIENNA and 
BERLIN, I have applied the correction ex- 
plained in the Fourth Eſſay, and demonſtrated | 
there fo be neceſfary ; and, in making this 
correction, I have ſuppoſed, agreeably to the 
proportion of the births to the burials, that 
a fifth of all who die in theſe cities, are per- 
ſons Who removed to them at 20 years of 
ol 6, —Notwithſtanding this correction, the 
Tabte for BERLIN gives the probabilities of 
life between 10 and 20 ſo high, and in ſuch 
diſproportion to the probabilities of life im- 
mediately after 20, as to exceed all the bounds 
of credibility. The true reaſon of this may 
be learnt from what has been ſaid in p. 301, 
Vol, I. of the rapid increaſe of BERLIN. 
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TABLE. J. . * 


sbewing the Probab ities of ife i in the” Diſtrict of P 


riſhes, gloen by Mr. Muret, in the Firn OE, 
$1. Benn eder, for the Year 1766. 


(4) Al the Bills, from which this and the following Tables ar 
ormed, give the numbers dying under 1 as well as under 2 cars z 
and, in Þ: numbers dying under 1 are included,” in the cbynt 
| . in Brandenburg and at Berlin, all the ſtill-borns. All the bills 
give the numbers dying in every period of five years. 


E formed from the Régiſters of 4 7 | 
Jhe 


Age. Living Decr- 2. Living Decr. 1 re — 
1885 1000. 119- | * 53 E I 12-] 
a 17 % I 3 |, 553] 5 [5 41 29411 02 
© | 7651139 || 8 || 54*]|- 1 262 || 42 
in e 
— | 3 332 '6 || 6 25 5 
3. 7e 3 20 286 
6 688 . 527 7 „sei 
7677. 30 525 „86 
eee er 
9 659 | 6 || — — p ee || 15 | 
— — 49 [506 6 || 74 | 2g31133 | 
10 65% 5+ || 44-4. 500Þ, „ 72 || 390 [x1 
11 | 648] | 5. || 48 | 494]''& || -23-4] 125] (20.4 
iz | 643] | 4 || 43 |, 48] 16 | 74 || 249. | (46 ; 
13: 639]. 4 || 44 |, 492] 4(— —— 
14 635 4 ( — — 25 | 299]:11 | 
——11% 4760 7 |} © | 981-13 F 
5:1 1681] 5: | 46 |, 469] |. 1} 77 | Bela | 
if : 626 4 4 401 IQ || 78 71 13 
172622 4 40 451 o 795812 
118 618 4 49 441 10 — NA 
1061444 4(— — ( — 9 6 10 
— —— 5e 67 
20 610% 4 51 422 8 82 29 5 
21 | 506 4 || 52.4 44 8-1} 83 | 24 4 | 
22 | 602 5 || 53 4g. | 34] $043 | 
23 | 597] $41} 54 [1397] '2 ir 7 5 
al big BL 55 | [388] 11 || „ 14] 3 
25 $87] 563771 87 12 
20 | 582] 8 52 364] 16 || 88 9 |, -2 
27 | 577] 5.1] 3% | 345] 17 || 89 71 2 
28572 5 Ne 
ee, 
39 | 563 9 | 64 l 299 13 07 S 
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Shewing the Probabilities of Life in a Country Pariſh in 
formed from the Bills for 50 Years, 
r. SUSMILCH, in 


B AN DEN BURG, 


Ane . 


from 1710 to 1759, as given by 


his Gottliche Ordnung, p. 43. 
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1000 
77 
| 18 
687 
_664 
642 
622 
607 


595 
585 


577 
370 
504 
3559 
— 4 


549 


544 
539 
535 
531 
527 
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502 
498 
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Decr. 

225 
57 
31 
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| TABLE III. 
Shewing the Probabilities of Life at Viewna, 
formed from the Bills for Eight Years, as given 


by Mr. SUSMILCH, in his G 


ottliche Ordnung, 
Page 32, Tables. = 6g 


"Living. | Decr. | Age. |Living. | Deer, Age. Living. Decr. 
5114951682 23 364 6 62] 129} 6 | 
8131107 || 32] 358] 5 || 63] 123] 7 
706 6x || 33 353] 6 || 64| 116] 2 
| 645]. 46 1|_34|_347]__7_|| 65] 109] 8 
.5991.33_|} 35] 340] 8 || 66] 101] 8 
366 30 36 332] 8 || 67] 93] 8 
5360 20 [37 324 8 68 85] 7 
51611 || 38] 316] 9 _ 69] 28 2 
505 932,32 [(—2. [7 71 
22 298 8 || 71] 65] 5 
489] 6 {| 41] 290] 7 72] 6o 5 
483] 5 | 42] 283] 6 || 73] 55] 4 
4781] 5 || 43] 277] © ||_74|__51|_4 ] 
473] © N_44| 2711_7_ || 75] 47] 5 
46716 || 45] 264| 8 || 76] 42] 5| 
| 461] 6 || 46] 256] 9 || 77] 37] 5 
4550 7 || 47] 247] 9 || 78] 32] 5 
448] © || 48] 238] 9 || 79]__27| 4 
442] 6 _491.229] 9. || '80} 23] 3 
[19] 436]_2_|| 5of 220] 8 || 81] 20} 2| 
430] 5 || 51] 212] 7 82] 19] 2 
4251 5 || 52] 205} 7 || 83} 16] 2 
420] 5 || 53) 198] 7 || 84] 14] 2 
415] 6 || 54| 191] 7 || 85} 12] 2 | 
_409|__6_ 55| 184] 8 86 IO} 2 
403] 6 || 56] 176] 8 || 87 8 2 
397] 6 || 57] 168] 9 || 88 6] '2 | 
391]. 7 || 58] 159] 8 || 89| 4j_1 
3810 7 || 59] 151] 8 || oo 21 ÞT 
ZL ZI 60] 143] 7 91 2 1 
370] 661 136] 7 | 92 1 


—_—_— 


W 


8 * 4 p Pos A - nol — 4 * 
- 1 4 + — ha 4 - * 
2 Nr ꝙꝙ—— - — 


149) SUPPL E N EN. 
Tia : LE IV. 
Shewing the Probabilities of. Life at BERLIN, formed 


from the Bills for Four Years, from 1752 to 1755, 1 
po by Mr. $uswircH (a), in his Gottfgehe Ordnung, } 
IE page 97, Tables. 25 
Age. | Living. EE. vn Age. Living. Decr. | [Age Living. Derr. 0 
| 014427 5% eien 
14128 34 354 716 
1 61 16— — — 1 2 99 | 7 
3592 73 2 34786892 | 6 
' 4 | (6487 | 45- \|| 339 9 || 9 | $6| 6 
| — 71 — 330 10 oe — — 
| 5 573 | (21 4 320 10 70. ||.80 | 6] 
; 552 15 || 39 310 10 || # | 24 | 6 
7 336 3(— — — 1 7 686 | 6 
| 8 523 9 40300 10 © | 62 5 
_— TT | 4 281 — 4; OE 
io | 507 | 5.11 43.1:274 4.7.1] 75 3 
1130 4 44 266 7 | 70 47 5 
12 498 4 nr 77 42 5 
13494 4 / 45 | 259} 7 78375 
14 | 490 | 4 / 62527 | 79 | 32 | 4 
prmni—_— 1 — — 47 245 7 — — — 
15 486 4238 7284 
18482 5 [231 7243 
17 477 5 — — — 82 21 2 
18472 $ 5o | 224 7 || 33 2 
ig | 467 | £ 5i 21% 7. | 8 | 17 | 2 
— — — 521 210 ¹ 7 ( — — — 
20 461 J 6 53203 8 || 8 1 
23 | 455 | 6 ||} 54 | 195 sei 
22 449 6 || ——] — (| 39.] 1 | 2 
23 11443 [7,1 5s [j187. | 8 [887]. 9 | 2 
24 435 | 8 || 56 | 179 | 81189] 7| 
— — a 57 171 8 1(— — — 
25 428 99 58163 9 9% „ 
28 421 9 59154 % 
27 neee «1 :? 
28 403 9 || 6e | 145 | 8 [193] 3| 4 
29 | 394 9 68 [137 | 7094] 2} 
| png” 8 — || 85 130 Al | | | 
139 385 i I 4 * 
31375 8 I! E 118 14 1 ; 
32 (368 7 — — — 


(4) This writer has Ths ; SE n the bills of t 3 f of St. Patr's 
at 1 Fo 9 end 8 Table form from them, agrees 
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THESE Tables exhibit, in a ſtriking 


light, the dif/texct"berween the duration of 
human life, in great cities and in the c nur. 
Iwill bete lay Tome of the chief particulars 
of it before the reader, defiring him to take 
with him this confideration, that, for the 
reaſons T Have explained, they can be erro- 
nequs only by giving the difference much too 
OR TE ETPONDE 
Proportion of Inhabitants dying annually in 
: — 8 de; rr Berlin. 


in 43 1 in 45 [I in 197 [i in 207 () 


— 


Ages to Which half the born 3 == 


— - : 

De Country Pariſh , | N 0 dl: 
£ . V 
8 in Brandenburg. Wa | Berlin. 

— | cantdoonys EY — — 
2 r p 5 4 4 * © 
41 25 2 Tire . 
R „ "7 BD 1 has 3. 2 


Proportion of Inhabitants (3) who reach 
Le e 08: Tears. of Ape. 1 | 

Pais De {| Country Pariſh * 2a %; 
Vaud. in 3 — | Vienna. f | Berlin. 
- po CI ICI — . 


* 


3 — 


1 in 214 1 in 221 1 in 41 


Wan ieee 
nog od e e Crow: tn ThE 
The numbers born at BURN, during the 4 years abovemen - 
tioned, were, mates, 9219; females, 8743; or 21 to 20. 
The numbers that died under 2 years of age, were, males, 3118 3 
males, 2623; or 7 to 6. 105 n enen 
e numbers that died upwards of 80 years of age, were, 
b. unde e 215.5 r. 5 to 8. :. | 
The numbers that died between 91 and rog, were, males, 21 ; 
k females, $5: ” ' V1.3 59 th , ! . * | . 
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(4) See p. 301, Vol. 1. This proportion, were there either 
no mereaſe, or but a ſlow inepeale af BEKLIN, would proba- 

bly be found to be much the fame with that in VIB NA and 
Lonyony fi 4%. | 34 [3-1 I ha: % til 10 N ; 

(5) It ſhould be recolteRted here, that a conſiderable 
part of thoſe who die turned of 80' years of age in great, 
Vol, II. Part I. LI downs 
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The Probabilities | -; ä ox one. Yea 


odds. 8 PaidDe © 1 1 Country Palit 
2 11 Hand. fin TIRE {1 U. 
Atbirth 41 fon. | 3 By * 
Age 12 F360 to 1 WER . 
N 110th 1 


* 
- - 


30411 6% 1 to 1 474 
40 83 to 1 to 1% 
050 40 % 00 

- 00 23 tO 1 25 to 1 


Tt TENETS — — ; ' 4 5114 
ExHCTAT LION f Life. 
1 e e — 2 —— 
Pais De | Country Pariſh mY . * 8. 
4 1 Vaud. 1 Bendel. _ Vienna. Bezlin 
— — 
At birth. 1790 321 years! 4 164 74s; 1 29 18 y's 
Age 12] 444 % 44, Hara 5 
23434 [% E 27 
A . 
Nr 30 3 | 312 } 25 f 4 25 
3581 272 28 | 221 3 
Rp — 1 — 4 — 7 — — 
40 | 24 20. „ , 207 
45 | ©1206 45 211 ec 7 
50 177 Ko Bo 716 
55 | 14z Ba, 4 2 132 \ 
60 | u 11 at: Dae | 
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towns, are 10 25 fiom the country, Who came to them 
in full maturity, after eſcaping the weakneſs of infancy, 

And that alſo in general Welte emigrants conſiſt of the 
more hearty and robuſt part of they kingdom. N 


998 


females one in à r00, and of male one in 00, live 


to 80. —8ee Vol. I. p. and this Volume, p. 133 
ad. T able XLIV, p. 1 ** " : 


From 


N „ ä * a 
os * ä — Y N 


* 
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how much truth preat Cities have been called 
the gruve⸗ of mankind. It muſt alſo con- 
vince all who will conſider it, that, decortls 
ing to the obſet vation at the end of the Fourth 
Eflayin the former Volume, it is Ki 5 no 
means ſtrictly propet to conſider our diſeaſes 
as the original intention of nature. They 
are, without doubt, in general, out owt 
creation. Were there a country, where the 
inhabitants led lives entirely natural and 
virtuous, few of them would die without 
meaſuring out the whole: period of preſent 
exiſtence allotted them; pain and diſtem- 
pers would be unknown among ' them; and 
death would come upon them like a ſleep! 
in conſequence of no other eauſe than gra- 
dual and unavoidable decay. Wet us then; 
inſtead of charging our Maker with our mis 


ſeries, learn more to accuſe W 


* 


The reaſons ol the let IN of 


great towns, as it has been now exhibited; 
are % eg T7930 27 1 
19 oy ob vba et 
i n. 8 ; i 

(a) A 15 diſtin t and aking pafec of this 
kind ma ay be drawn from the Tables for London and the 
pariſh o 
and Sweden At large in the preceding collection of Tables. 
See the Iattodudtien to theſe Tables. 


« 


. 
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From this eompariſon (2) it appears with | 


Holy-Crofs on Uh and from the Tables for Stockholm - 


. * 
9. 
4 <4 - Ce + » any 
o _—— 8 — 
1. wy TYP. . 
— — 
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Firſt, The , irregular; modes of life, the 
luxuries, debaucheries, and pernicious cuſ- 
toms, which prevail more in towns than in 
the. country, Lo 2 | 
Secondly, The foulneſs of the air in towns, 
occaſioned by uncleanlineſs, ſmoak, the per- 

ſpiration and breath of the inhabitants, and 
putrid ſteams from drains, church-yards, 

kennels, and common-ſewers.— It is, in 
particular, well known, that air, ſpoiled by 
breathing, is rendered fo noxious, as to kill 
inſtantaneouſly, any animal that is put into 
it. There muſt be cauſes in nature (a) con- 
tinually operating, which reſtore the air after 
being thus ſpoiled. But in towns it is, pro- 
bably, conſumed; faſter; than it can be ade- 
quately reſtored ; and the larger the town is, 
or the more the inhabitants are crouded to- 
gether, the more this inconvenience muſt 
take place. H 03 54: 1:9! 


(a) A celebrated and excellent philoſopher has for 
ſome time been employed, in enquiring into theſe cauſes ; 
and, among other curious and important facts, he has diſ- 
covered, that one af theſe 'caufes is the vegetation of 
plants, and the action of light upon them. See the Fourth 
and Fiſth Volumes of Dr. Prie/tley's Experiments on Air; 
and an Oration on preſenting him with a prize-medal, 


delivered, by... Sir Jahn Pringle, Preſident of the Royal 

Society. See, likewiſe, Haperiments on Vegetables, diſ- 

covering their Pawer o purifyung common Air in Sunſpins, &c. 

by Dr. Ingen- home, Counſellor. of the Court, and Body 

- 2 to their Imperial and Royal Majeſties, F. R. 5. 
25 FA | 
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But I muſt proceed to ſome more of Mr, 
Maret's obſervations. At the end of the 
Fourth Eſſay in the former Volume, &c. I 
have given an account of ſeveral facts which 
prove the probabilities of life to be higher 
among females than males. PER to 
this it appears, that in the diſtrict of VAup, 
half the females don't die till the age of 46 
and upwards, though half the dles die un- 
der 36. This great difference is in ſome 
meaſure owing to the military and commer- 
cial emigrations among the males; but it 
appears undeniably, that their greater mor- 
tality contributes likewiſe to it. The num- 
ber of males who died, for a courſe of years, 
in 39 pariſhes, of this diſtrict, was 8170; 
of females 8167 ; of whom the numbers that 
died under one year of age were 1817 males, 
and 1305 females ; and under 10 years of age, 
3999 males, and 2598 females. In the beginning 
of life, therefore, and before any emigrations 
can take place, the rate of mortality among 
males appears to be much greater than among 
females : And this is rendered yet more cer- 
tain, by the account Mr. Muret gives of the 
proportion of the deaths among males and fe- 
males in the fit year of life at VEvey. In 
this town, he acquaints us, that for 20 years 
ending in 1764, there died in the firſt month, 
of males 135, to 89 females ; and, in the firſt 
year, 225 to 162,——To the ſame effect it 


[2]3 , 
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appears, from a Table given by Suſmilch(a), 
xl at in BERLIN 203 males, die in the firſt 
month, and but 168 females ; and in the firſt 
year, 489 to, 39 55 and alſo, from a Table of 
Strick 8, that 1 in HoLLAND, 396 males die 


in the firſt year, to 306 ae] What Is 
moſt of all remarkable! is, that theſe accounts 


ſhew, that both at Vevey and BERLIN the 
Nill-born wales are to the fill: born female, 
as 30 to 21, or nearly 1 in the proportion given 
by the accounts referred to in Vol. I. p- 370. 
The whole number of inhabitants at Ve- . 
vEY in 1764, was 3350. Of theſe 1931 
were females, and only 1419 males. Sixty- 
fix were widowers, and 200 widows. The 
number of balchelors, above 16) years of age, 
Was 529 ; and of virgins, above 14 years "of 
Age, 734. See Mr. Muret's Tables, p. 124. 4 
Mr. De Parcieux at PARIS, and Mr. War- 3 
gentin in SwEDEN, have obſerved, that not i 
only women live longer than men, but that 
married women live longer than Angle women. 
The regiſters examined by Mr. Muret con- 
firm this; and it appears in ſome of them, 
that, of equal numbers of /ingle and married 
women between 15 and 25, more of the for- 
mer died than of the latter, in the propor- 
tion of 2 to 1. This is a difference fo 
great, that it muſt, I ſuppoſe, have been 
In ſome degree accidental. The fact, how 


— —e — ↄꝗͤ — - 
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— —— Mc 


( 
1 
| 
l 
lj 


(a) See Sy oſmulch' 5 Gottliche Or rave, Vol. II. p. 317, &e. 
4 | | ens 
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-ever, in general, when underſtood with 
abatements for that part of female life which 
is moſt expoſed to the dangers of ' child- 
bearing, is highly probable; for firſt, the 
women Who marry are likely to be a ſelect 
body, conſiſting of the more healthy and 
vigorous part of the ſex. And ſecondly, it 
is reaſonable to expect that in this, as well 
as in all other inſtances, the conſequences of 
followiog nature muſt be favourable. 

The facts recited here, \and,;at the end 
of the F ourth Eſſay, prove (a). that there, is 
2 difference between the mortality of males 
and females.—I muſt however obſerve, that 
it may be doubted, whether this difference, 
ſo unfavourable to mates, is atural; and 
the fallowing facts will prove, that I have 
reaſon for ſuch a doubt. 
It appears, from ſeveral regiſters i in Sufe 
milch's works, that this difference is much 
leſs in the country 1 4 and villages of 
BRANDENBURG H, than in the towns: And, 
agreeably to this, it appears likewiſe, from 
the accounts of the ſame curious writer, that 
the number of males in the country comes 
much nearer to the number of females. 

In 1056 ſmall villages in BRANDENBURGH, 
the males and females, in 174%» were 1c6,234, 


(a). This is out out of all doubt in the preſent Edi- 
tion of this work, by the Tables in the preceding col- 
lection, ' deduced from the Cheſter and Sweden obſerva- 


[2] 4 and 


tions, 


* 
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and 107, 540, or to one another as 100 to 
1015. In twenty ſmall tons they were 9544, 
and 10, 333 or as 100 to 1084. In BRI 

they were, excluſive of the gatriſon, 39, 116 
and 45,938; or as 100 $0,147 $647 

At the time the accounts, mentioned in 
p. 282, Vol, I. were taken of the inhabitants 
in the province of New-JER$EY in Am. 

RICA. they were diſtinguiſhed particularly 
into mae and femaltg under and above 16. 


In 1738, the number of 


* 


_ Males 9 16 was, 19639. Females 97c0 


Miles above 16—— 11631, Females 2974s 


In 174 $4 theſe numbers were, 
Males under 16143523. Females 13754 
Males above 16 15087. Females 1370 


The inference from theſe facts is very ob- 


vious. They ſeem to ſhew ſufficiently, that 
human life in males is more brittle than in 
females, only in conſequence of adventitious 
cauſes, or of ſome Marcela debility, that 
takes place in polithed and luxurious ſo- 
cieties, and e in krepß towns (a), 


(a) See on this ſubje& the rehark at the end of 
Table XLIV. p. 140. 

It will not be amiſs to inſert here the 8 ac- 
counts of the mortality of ſummer compared with that 
of winter, that is of the four months, June, July, Auguſt, 

and September, compared with December, anuary, Fe- 
bruary, and March. 


The deaths for 60 yeark at Vevey in the former 


months, were to the deaths in the latter, as 2140 to 160907 
F W 00 


E te... aan VS ww © 


8 — ac TT 


or 5 to 4. (See Mr. Muret's Tables, p. 100). In Lox- 
pol. and at PARIS, this proportion is nearly the ſame. 
At EDINBURGH, a8 4 tO 5 Ia 25 country towns and 
pariſhes mentioned by Dr. Short (New Obſervations, 
p. 142) as 50 to 41.— The hck admitted into the 
Hotel Dieu at Paris, for 40 years, from 1724 to 1763, 
were, in the former months, 314, 824; in the latter, 
238,522, or 2s 4. 00 3. See Recherches ſur la Population, 
Kc. per M. Meſſance, p. 181. It is remarkable that 
the births alſo in winter to thoſe in ſummer, are, at 
VevEy, as 5 to 43 In Lownon, as 8 to 7; in the 
country towns and pariſhes juſt mentioned as 7 to 6. 


* 


— 


Annual average FA births and deaths in all SWEDEN or 13 
years.—See the Memoirs of the Reyal Academy of. Sciences 
at Stockholm, publiſhed at Paris, 1772, p. 20, &c. 


EE £ Births 
In the four ſummer months — 28080 
In the four winter months — 31327 
In April and May — — 14078 
In Ohober and November — 17178 


amis / average "of births and deaths in STOCKHOLM fe 
WY ©, five years, Ibid, 


1 


Births Deaths 


Summer — — 


f . ' 1 0 , « — 933 1575 
Winter — E LC 
Abril and , — — 426 739 
Otober and November — 469 645 


hole number of births and deaths at Gainſborough for 24 
gears ended at 1771. | 


| Births Deaths 
Summer — 


_ 590 
Winter — — — 811 765 
April and May — — 427 390 
OHober and November — 410 345 


| Whole 
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| . number of deaths at anne in Lancaſhix 
for eight yu ended at 17 80. | 


Deaths f 
Summer — — — 692 
Winter — — — 98 
April and May — — 508 
October and November — — ' 280 


hole number of deaths. at Mancnzsrzn Far ning * 
ended at 1780. 


Births 98. 


. Summer — — — 3308 1788 
Winter — 3608 242 
'  .. April and May — — 1956, 209 

October and November — 1736 1022 


. 
I tt, «acai oc coouwu dl S#couo£ » — 


Who's number of * at ECCLES near MAxcHESTER, 
| for ou e ended at 1779. 


Births Deaths 


Summer — — — 440 415 
Winter — — N 455 
April and , — ' — 314 226 
October and November — 212 234 


The deaths at ChESsT ER, for the years 1772, 55 
and 1774, were, in ſummer, 340; in winter, 478; un 
April and May, 185; in October and November, 274. 
And they were more numerous in Autumn than Spring, 
only becauſe in one of theſe years the ſma!l-pox caried 
off go perſons in October and November. 


LY 


'- $SUP3PLE.MTENTT, fast 


Off Po py LAT JON; the general Cauſes which 

promote or obſtruct it; aud the preſent State 
it in ENGLAND compared with its State 
formerly. . ! ; | wy Aten 


5 * 1 
. = 


[ROM the proportion of the births" to 
T the deaths in the diſtrict of Vavup, as 
mentioned in p. 232, it follows, by the rule 
in the Note, Vol. I. p. 284, that the inha- 
bitants ought to double their own number 
in 120 years. But the fact is, that ſo many 
migrate into foreign armies and, with com- 
cd views, that their increaſe is ſcarcely 
ſenſible. Mr. Muret, after obſerving this, 
enters into a general account of , the cauſes 
which obſtra& population in his country. 
Among theſe he infiſts particularly on Lux- 
bk and the EnGRossING of Farms. I 
with his obſervations on theſe ſubjects were 
not applicable to the preſent ſtate of this 
kingdom : But, perhaps, there is no king- 
dom in the world to which they are % ap- 
plicable.—In conſequence of the eaſy com- 
munication lately created, between the dit- 
ferent parts of the kingdom, the LoN Do fa- 
ſhions and manners and pleaſures have been 
propagated every where; and almoſt every 
diſtant town and village now vies with the 
Capital in all kinds of expenſive W 
ene | a 


<< 
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and amuſement. This enervates and dehj. 
litates ;. and, -together with our taxes, raiſe; 
every where (4) the price of the means 0 
ſubſiſtence, checks marriage, and brings on 
| poverty, dependance, and venality.— With 
reſpect, particularly, to the cuſtom of en. 
rofſing farms, Mr. Muret obſerves, with the 
igheſt reaſon, that a large tract of land, 

in the hands of one man, does not yield 
ſo great a return, as when in the hands of 
ſeveral, nor does it employ ſo many peo- 
ple; and, as a proof oY this, he mentions 
two pariſhes in the diſtrict of VAup, one of 
which (once a little village) having been 
bought by ſome rich men, was ſunk into; 
enge demęſus; and the other, (once a ſingle 
demeſne) having fallen into the hands of ſome 
peaſants, was become a little village. —Hoy 
many facts of the former kind can this coun- 
try now furniſh ?—And there is reaſon to 
apprehend they will go on increaſing. —The 

| cuſtom of engroſſing farms eaſes /andlords of 
the trouble attending the neceſſities of little 
tenants and the repairs of cottages. —A great 
farmer, by having it more in his power to 


(a) The price of corn, in particular, has for ſome 
time been complained of by-the-poor as oppreſſively high, 
though far from being ſo bigh as it generally was at tht 
end of the laſt century. I his is a ſtriking fact which 
implies that the lower part of the nation are now moe 
diſtreſſed than ever. Ihe conſequence has been a reduc- 
tion of their number; and this is an effect that mul 

20 on increaſing, with increaſing luxury and taxes. 


ſpeculat 


% 
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ſpeculate and command the markets, and by 
drawing te himſelf the profits which would 
have ſupported ſeveral farmers, is capable, 
with leſs culture, of paying a higher rent. 

Our ſuperiots, therefore, find their account 
in this evil. But it is, iodeed, erecting pri- 
vate benefit on public calamity; and, for the 
ſake of a temporary advantage, giving up the 
nation to depopulation and diſtreſs. We 
have, for many years, been feeling the truth 
of this obſervation (a.... 
Dr. Davenant, (the beſt, while not venal, 
of all political writers), tells us, that at 
Micheelmas, in the year 1685, it appeared 


* fy 1 14 . 


© *  & 9 9630 
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eee d Nee 
(a) 4% Thoſe, who contribute towards the deſtruction 
« of ſmall farms” (ſays a gentleman of great knowledge 

Fenn have very little re- 
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by à ſurvey of the hearth- books (2), that 
the number of houſes in all ENEHTAND and 
Wires was: 15 $00,000} of which 554.631 
were houſes of only one chimney.” See Dr. 
* Davenant's' Works, Vol. II. p. 203.—In his 
Effay on Ways and Means, &. Vol. I. p. 33; 
he gives a particulars account of 'the number 
of houſes in every county, according to the 
hearth=books of Lady-day, 1690; and the 
ſum total then was 1, 319,21 g.—At the re- 
feoration it appeared by the ſame hearth- 
boots, ' that the number of houſes in the 
kingdom (5), was 152 30, 00. In the in- 
terval, therefore, between the refloration and 
the revolution; the people of ENGLAND had 
increãſed above "700; -000; and“ of SMALLER 
% TENEMENTS,, Dr. Davengnt abſerves (c), 
there had been, from 1666 to 1688, about 
2 oo new foundations laid,“ But What 
a reverſe has taken. place fince.?—lIn 1759 
the number of houſes in ENGWAND and 
Waves was 986,482; of which not more 
than 387095 were . houſes l leſs Wen 


443865 a Sts an. 


2 i At this time chere was: tax raf avis ſhillings o on 
every fire-hearth ;, which, was taken off at the Rx vol v- 
lod, becauſe reckoned . not only a great oppreſſion to 
the {poorer ſort, but a badge of ſtavery on the whole 
„ people, expoſing every man's houſe to be entered into 
and ſearched at pleaſure by perſons unknown to him.“ 
Preamble: to the att for taking away the reuenue ariſing ty 
bheartht money. 1 William and Mary, Chap. 10. 


(6) Continuation of Rapin, Vol. I. p. 53. 


(ee) ve. nan Works, Vol. I. p. 370. 
5 6 f ſeven 
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ſeyets windows; and 282, 429 were' cottages 
not charged on account of poverty. _—— In 
1765, notwithſtanding the increaſe of build- 
ings in Lox pon, the number of houſes was 

reduced to 980,692 (a); of which 276,149 - 
were cottages not charged. According to 
theſe accounts then, our people have, ſince - 
the year 1690, . decreaſed, near a million and a 
balf.—And: the: waſte has fallen principally- 
on the inhabitants of cottages ; nor indeed 
could it fall any where more unhappily ; 
for, from cottages our navies and armies are 
ſupplied; and the lower people are the chief 
ſtrength and ſecurity of every ſtate (5). hides 


What 


(a) See Conſiderations on the Trade and Finances of thi- 
Kingdom,-p. 95 97, 98, printed for Wiltie, 1706. See alſo 
Vol. I. p. 252, &c. of this Treatiſe; and my Appeal to the 
Public on the Subject of the Natianal Debt, p. 80, &c.— It de- 
ſerves particular notice, with reſpect eto the accounts here 
given of the number of houſes in 1759 and 1765, that, being 
returns made by the ſurveyots of the houſe and windows 
duties throughout all ENGLAND and W ALEs, they are 
ſubject to noi ſuch deficiencies as thoſe in the account of 
the number of houſes in Loxpox, taken by Mr. Maitland 
from the pariſb books, and mentioned in the Note, Vol. I. 
p- 252.— The reaſon is, that no landlord or tenant can 
ever conſent that any two or more houſes belonging to him, 
ſhould be charged by the aſſeſſors of the window-tax as 
ſmgle houſes 3 becauſe, in this caſe, he would be taxed 
too high, and pay more than the law required. —- The 
number of houſes, therefore, ſubject to the houſe and 
window-duty, given in the above returns, muſt proba- 
bly be the full number of ſuch houfes'in the kingdom. 


(3) Cottagers are indiſputably the moſt beneficial race 
of people we have ;.*++ Trey are bred up in greater ſim- 
| | « plicity, . 
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What renders this calamity more alarming 
is, that the inhabitants of the cottages 
thrown down in the countrys fly to Lox- 
vox and otber towns, there to be corrupted 
and periſh (a). I know I ſhalb be here told 

OJ B44 3% LEH ITED nnn that 
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« pliecity, live more primitive lives, more free from vice 
« and debauchery, than any other ſet of men of the lower 
« claſs; und are beſt formed and enabled to ſuſtain the 
« hardſhips. of war, and other laborious ſervices. Great 
« towns are deſtructive both to morals and health, and 
4c the greateſt drains we have; for where many of the 
«lower! ſort of people crow?” together, as in Londen, 
«© Norwich, Birmingham, and othet manufacturing towns, 
« they are obliced to put up with bad accommodations, 
% and an unwholeſome and confined air, which breeds 
* contagious diſtempers, debilitates their bodies, and 
« ſhortens their lives, —— Since, therefore, it is appa- 
4 rent that all ſuch towns muſt cauſe a diminution or 
4% waſte of people, we cannot be at a loſs to trace the 
e ſpring which feeds theſe channels. The country muſt 
4 heithe place; -and-cottages and ſmall farms the chief 
« nurſeries which ſupport population.“ Hints to landed 
Gentlemen, p. 243, 244. -In what follows a repreſen - 
tatiom is made of the miſery of cottagers in their preſent 
ſtate, and propoſals offered for better accommodating and 
encouraging them, whiel: do honour to Mr. Kent's public 
ſpitit and-humailiry; r, , 


(a): Dr. Davenant ſays, from Mr. King's Obſervations, 
«< that the ſupply of LoxnDnow alone takes up ahove half 
e the neat increaſe of the kingdom ls it then to be 
wondered at, that the ſupply of the waſte in all the towns 
of the kingdom, added to that ingreaſe of luxury and 
taxes, and of the drain to our armies, and nauies, and foreign 
fettlaments, which has taken place within theſe 70 years, 
ſhould: have ſo far exceeded the increaſe of the kingdom, 
as to produce the depopylation I have mentioned !—1t 
Was been aſſerted by political calculators, that no populz- 
lation can bear more than one ſoldier for every W 

lle : uls, 
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that the Revenue thrives. But this is not a 
circumſtance” from which any encourage- 
ment can be drawn. It thrives, by a cauſe 
that is likely in time to deſtroy both itſelf 
and the kingdom ; I mean, by an increaſe 
of luxury (a), producing ſuch an increaſe 
of conſumption and importation as lecretly 
accelerates ruin, while at preſent (as far as, 
the Revenue is concerned) it overbalances 
the effects of depopulation. —— What reme- 
dies can be applied in ſuch circumſtances ? 
—— T he anſwer is obvious. 


ſouls. This is ſaying a great deal too much; but were 
it true, the number of our ſoldiers and ſailors, even i 
peace, would alone be ſufficient to reduce us to nothing 
in a little time. 
A flouriſhing commeree, tho' favourable to population 
id ſome reſpects, is, 1 think, on the whole, extremely 
unfavourable ; and, while it flatters, may be deſtroying t- 
particularly, by increaſing luxury, the worſt enemy of 
population, as well as of public virtue; and, by callin 
off too many perſons from agriculture to unhealthy 
trades and the ſea-ſervice. Suppoſe 100,000 ſoldiers and 
ſailors, added to other burdens, to have been formerly the 
whole number the nation could bear without decreaſing. 
In ſuch circumſtances, it is plain, that any cauſes which 
doubled or tripled that number, would depopulate with 
rapidity, : 1 

(a) For example. In Loxpon, thoſe who uſed to _—_ 
ſatisfy themſelves with one houſe, or perhaps half a houſe, ; 
muſt now have to houſes. Thoſe who uſed to live plain 

muſt now live high; and thoſe who uſed to wall, muſt 

now be carried, This is the reaſon of the increaſe of 

conſumption and of buildings in Lox Dor, and not an 

increaſe of the inhabitants, for the number of inhabitants 

is certainly (if any regard is due to the bills) leſs now 

than it was fifty years ago. | 
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Enter immediately into a deciſive enquiry 
into the ſtate of population in the kingdom.— 
Promote agriculture. Drive back the inha- 
bitants of towns into the country.—Eſtabliſh 
ſome regulations for preſerving the lives of 
infants,— Diſcourage luxury, and celibacy, 
and the engroſſing of farms. —Let there be 
entire liberty ; and maintain public peace by 

a government founded, not in conſtraint, but 
in the reſpect and the hearts of the people.— 
But above all things, if it be not now too 
late; “find out means of avoiding the miſe- 
« ries of an impending bankruptcy, and of 
<<. eaſing, the nation of that burden of debts 
& and taxes under which it is ſinking.“ 


I will here enter a little more minutely 
into the conſideration of ſome of the heads 
now mentioned, and of the preſent compared 
with the Fornier ſtate of the body of the 
people! in chis kingdom. 


One of the moſt obvious diviſions of the 
ſtate of mankind is, into the wild and the 
civilized ſtate. In the former, man is a 
creature rude, ignorant, and ſavage; running 
about in the woods ; and living by bunting, 
or en the ſpontaneous productions of the 
earth. In this ſtate, the means of ſubſiſtence 
being ſcarce, and a large quantity of ground 
neceſſary to ſupport a few, there can never 
be any conſiderable increaſe.—In the latter 
184 3 WS Aiſtate, 
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ſtate, man is a creature fixed bn one ſpot, 
employing himſelf in cultivating the ground, 
and enjoying the advantages of ſcience; arts, 
and civil government. Of this laſt- ſtate: 
there are many different degrees or ſtages, 
from the moſt ſimple to the moſt refined and 
luxurious. The firſt or the ſimple ſtages of 

civilization, are thoſe which favour moſt the 
increaſe and the happineſs of mankind : For 
in theſe ſtates, agriculture ſupplies plenty of, 
the means of ſubſiſtence ; the bleſſings of a 
natural and hmple life are enjoyed; pro- 
perty is equally divided; the wants of men 
are few, and ſoon ſatisfied ; and families are 
eaſily provided for. —On the contrary. In 
the refined ſtates of civilization property is 
engroſſed, and the natural equality of men 
ſubverted; artificial neceſſaries without num 
ber are created ; great towns propagate con- 
tagion and licentiouſneſs; luxury and vice 
prevail; and, together with them, diſeaſe, 
poverty, venality, and oppreſſion. And there 
is a limit at which, when the corruptions of 
civil ſociety arrive, all liberty, virtue, and- 
happineſs muſt be. loſt, and complete ruin 
follow. — Our American colonies are at pre- 
ſent, for the moſt part, in the firſt and the 
happieſt of the ſtates l have deſcribed ; and 
they afford a very ſtriking proof of the effects 
of the different ſtages of civilization on po- 
pulation. In the inland parts of NoRTH- 

AMERICA, or the back ſettlements, where 
[R] 2 the 
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the modes of living are moſt fimple, and al- 
moſt every one occupies land for himſelf, 
there is an increaſe fo rapid as to have hardly 
any- parallel. Along. the ſea-coaſt, where 
trade has begun to introduce refinement and 
luxury, the inhabitants increaſe more ſlowly : 
And in the maritime towns (if I may judge 
from the bills of mortality at Bos ro, men- 
tioned in p. 275, Vol. I.) they do not in- 
creaſe at all (a). ; 

- But to confine my thoughts to my own 
country.—Here, it is too evident that we are 
far advanced into that laſt and worſt ſtate of 
ſociety, in which falſe refinement and lux- 
ury multiply wants, and debauch, enſlave, 
and depopulate.—Among the evils of this 
ſtate, and the cauſes of depopulation, I have 
mentioned the accumulation of property. 


« Only revive, ſays Mr. Su/milch, the 
ce laws of Licinius, forbidding any Roman 
* to hold more than ſeven jugera of land; 
* or that of Romulus, which limited every 
* Roman to two zzgera, and you will ſoon 
% convert a barren deſart into a buſy and 
* crouded hive.” — The ' doubts of ſome 
ingenious men on this ſubject, have, indeed, 
greatly ſurprized me, I can ſcarcely think 


* „ 5 y 


(a) Along the ſea-coaſt they double their own number 
in about 35 years; but in the back-ſettlements, in 15 years. 
See Eſſay I. Vol. I. p. 282; and p. 109 of A Diſcourſe 
on Chriſtian Union, by Dr. STYLEs, now the worthy Pre- 
ſident of the College of YALE in CONNECTICUT, 


of 
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of a more evident maxim, than that “ the 
« diviſion of property promotes population.“ 
Wet a tract of ground be ſuppoſed in the 
hands of a multitude of little proprietors and 
tenants, who maintain themſelves and fami- 
lies by the produce of the ground they oc- 
cupy, by ſheep kept on a common, by poul- 
try, hogs, &.; and who, therefore, have 
little occaſion to purchaſe any of the means 
of ſubſiſtence. If this land gets into the 
hands of a few great farmers, the conſe- 
quence muſt be, that the little farmers will 
be converted into a body of men who earn 
their ſubſiſtence by working for others, and 
who will be under a neceſſity of going to 
market for all they want (a). And, ſubſiſtence 
in this way being difficult, families of chil- 
dren will become burdens, marriage. will be 
avoided, and population will dechne.—— 


(a) Every ſpeculative Engliſhman,” ſays Mr. Kent, 
* who travels through the Auſtrian Netherlands, is aſto- 
e niſhed at the great population of that country, and at 
the ſight of the markets, which. are plentiful beyond 
** deſcription, Upon enquiring into the internal ſtate and 
* regulation of the country, he finds that there are no 
« large farms, no claſs of men who paſs under the cha- 
racter of gentlemen farmers, acquiring large fortunes 
* merely by ſuperintending the buſineſs of farming; but 
that the whole country is divided into much ſmaller 
« portions than land is with us, and occupied by a ſet of 
* laborious people, who in general work for themſelves, 
and live very much on a footing of equality.“ — dee 
Hints to Gentlemen of Landed Property, p. 217. 


[R] 3 | At 
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At the ſame time there will, perhaps, he 
more labour, becauſe there will be more 
eompullion to it. More bread will be con- 
ſumed, and, therefore, more corn grown; 
becauſe there will be leſs ability of going to 
the price of other food. - Pariſhes, likewiſe, 
will be more loaded, becauſe the number of 
poor will be greater. And towns and ma- 
nufactures will increaſe, becauſe more will 
be driven to them in queſt of places and 
- emiployments.—This is the way in which 
the engroſſing. of farms naturally operates: 
And this is the way in which, for many 
years, it has been actually operating in this 
kingdom. en 
It deſerves particular notice, that the ob- 
fervations now ſuggeſted ſhew, that the very 
cauſes which produce depopulation among 
us, may, for ſome time, promote tillage; 
and I will take this opportunity to add, that 
they will alſo account for the following 
a quarter, and other grain proportionably 
dear. But there was no clamour, and the 
exportation went on. See a valuable and 
uſeful pamphlet, entitled, Three Tracls on 
the Corn Trade, page 100, 107, 145. At 
preſent, though the quantity of money (or 
of what paſſes for money) is doubled, when 
wheat is below this price, and in general 
before any grain, except oats, gets * 
; | the 
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the prices at which the law uſed to allow a 
bounty on exportation, there is an alarm, 
the poor are ſtarving, and the exportation is 
prohibited.—1 referred to this fact in the 
Note, p. 251 ; and the true reaſon of it ſeems 
to be, that the high price of bread was not, 
at the time I have mentioned, of eſſential 
conſequence. to the lower people, becauſe, 
they could live more upon other food which 
was then cheap; and becauſe alſo being 
more generally occupiers of land, they were 
leſs under a neceſſity of purchafing bread. 
Whereas now, being forced by greater dif- 
ficulties, and the high price of all other 
food, to live principally or ſolely on bread, 
if that is not cheap, they are rendered inca- 
pable of maintaining themſelves. 

In confirmation of this account, I will beg 
leave to mention,. that, though. during the 
whole laſt century, corn (wheat, rye, oats, 
and barley) was generally dearer than it has 
been, at an average, for 40 years to 1773 ; 
yet fleſh-meat was about half its preſent 
price: And that, in an Ad of Parliament of 
| the 25th of Henry VIII. beef, veal, pork, 
and mutton are mentioned as the food of 
the poor, and their price limited to about 
a halfpenny a pound. Beef and pork, 
in particular, were fold in LoN DON at 
two pounds and a half, and three pounds 
for a penny; at the ſame time that wheat 
_[R]4 was 
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was at 75, and 85. a quarter (a), and bore 
the ſame proportion to the price of fleſh az 
it would bear now, were it at about 4/, 2 
quarter. See Chromcon Pretiofum, p. 116.— 
It 


(a) Even ſa far back as the year 1463, the price of 
wheat was reckoned not too high at 65 84. per quarter; 
nor that of barley at 3s. and rye at 4s. ; for it was in 
that year enacted, that the zmportation of theſe three forts 
of grain ſhould not be allowed till they got above theſe 
prices, See Mr, Anderſon's Chronological Deduction of Com- 
merce, Vol: T. p. 280. | 

By a ſtatute of 1 Philip and Mary, 1553, leave was 
given to export theſe three kinds of grain till they roſe to 
theſe prices, Ib. p. 387. | 

By an ordinance in 1563, the exportation prices were 
fixed to 10s. per quarter for wheat ; 8s. for rye, peaſe, 
and beans; and 65. 8 d. for ma/t.—And in 1593, to 1/, 
for wheat ; 135. 4d. peaſe and beans ;, and 125, barley and 
malt. Ib. p. 401 and 442. | 


PRICES per QUARTER, 


Of Wheat, | 
RE hh 


1497, o 


Of Malt. Of Oats, 
* J. d. . 1 
14 8 —0 © O — 0 000 


In 


1494, 0 
1504, 8 
1512, © 
1521, 1 
From 1553 to — 1556, © 
Before harveſt, in 1557, 2 
After harveſt, in 1557, 0 
| 1560, © 
1574, 2 

1574» 1 


Before harveſt, in 
After harveſt, in 


1587, 3 40 —0 0 0——0 00 0 


4 ©——O 0 0 — 0 O00 


13 4 —2 4 0— 0 000 


16 0-0 0 0(——0-00 0 


5 8 —0 0 O-——0 00 0 
6 2——0 4 0——0 20 
O O———0O O Q——0 oo 0 
8 O——0O 5 0——0 000 


8 0©——0 5 0-——0 100 
8 0——0O 5 0-—0 50 


40 —0 0 0©-——»0 000 
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It appears, indeed, that our anceſtors took 
great Care to keep the price of fleſh low for 
the poor; and this was one of the reaſons of 
the many proclamations publiſhed by Queen 
Elizabeth 


A dearth occaſion- 1594, 2 160 —0 0 0-——-06 co o 
ex porta 5 | da W | 

in 1596 by great 1596, 4 O o 1 6 8 o 00-0 
rains 1597, 5 40 — 2 6 40 00.0 


AVERAGE PRICE, 

From 1606 to — 1706, 1 18 6——1 2 0—- 60 0 
From 1707 to — 1765, 1 12 6——1 1 9g——o oo 9 
From 1766 to — 1772, 2 3 6——0 0 © 0.19.0 


See Bp. Fleetwood's Chronicon Pretioſum, from p. 113 to 
p. 124; and Three Tratts on the Corn Trade, p. 98, &c. 


With theſe prices of corn let us compare the prices of 
fuſh, at two or three different periods. 

Iv 1512, the price of wheat was from 5s. 84, to 6s. 84. 
in Yorkſhire. See the Regulations and Eſtabliſhment of the 
Houſhald of Henry Algernon Percy, the fifth Harl of Nor- 
thamberland, at his Caſiles of Mreſill and Lekingfield, in 
Yorkſhire, begun Anno Dom. 1512, page 2, 4. Let us 
call the mean price 6s. 2d. I he price of malt was 4s. 
and of oats 25, We may therefore reckon, that the no- 
minal price of grain at this time was about a ſeventh of 
its nominal price for the laſt 40 years. 

The price of a fat ox at the fame time, and in the 
ſame county, was 13s, 4d.; of a lean ox, B8s.; of a 
weather, 1s, 8d.; of a calf, 15. 84, ; of a hog, 2s, Ib. 
p. 5, 6, 7.—The nominal price of meat, therefore, was 
no more than about a 15th of its preſent price, and bore 
the ſame proportion to the price of corn that it would 
now bear, were it at half its preſent price. —A like in- 
ference may be drawn from comparing the following 
prices: | 

Wheat, in 1549, was about 125. per quarter in Lox- 
pon. Malt, 10s. Barley, 9s. Rye, 6s. 6d. Oats, 45. 


— 
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Elizabeth, Jamet I. and Charles I. againſt 
eating fleſn in Lent and on fiſh days; ang 
againſt the erection of new buildings in Loy. 
don, and the refidence in it of the nobility 
and gentry. 85 


—A middling ox, 11. 18s. A weather, 37. Butter, 
three farthings and a penny a pound. Cheeſe, a halfjen; 
a pound. See Maitland's Hiſtory of London, page 143, 
e In 1574, there was a great dearth, and wheat was, 
% before harveſt, at 21. 16s. per quarter; and beef at 
% Lammas ſo dear, as to be fold at twopence-halfpenny 
% a pound.“ See Chronicon Pretioſum, b. 123 That is, 
beef compared with wheat, was at leaſt one half cheaper 
than it is now. wrt ae rk 

In 1445, wheat was at 4s. 64. per quarter. In 1447, 
at 86. In 1448, at 69-84, In 1449, 55.—A bullock, 
in 1445, 55. A ſheep, 25. 5 d. 2. A hog, 1s. 114.7, 
Fine cloth for” ſurplices, in 1446, 84. per ell. 
Cloathing for a year, at the ſame period, of a common 
ſervant of huſbandry, 3s. 44. Of a chief carter and 
ſhepherd, 4s. Of a bailiff of huſbandry, 55. Ib. page 
108, 109, 160.—Clathing, therefore, at this time, ſeems 
to have been cheaper in compariſon ef the price of corn 
than even fleſh. "= | . 

The weight of filver coin formerly, to the weight of 
filver coin of the ſame denomination” now, was from 
1461 to 1509, as 62 to 371. From 150g to 1543, as 
62 to 45. From 1552 to 1600, as 62 to 60. And 
from 1600 to the preſent time, as 62 to 62. But no- 
thing depends on this in the preſent enquiry; the ob- 
ject of which is, not the proportion of the prices of the 
different articles of ſubſiſtence now to their prices for- 
merh, but the proportion TO ONE ANOTHER of their 
prices not, in compariſon with the ſame proportion for- 
merly. And this may be as well deduced from the 2. 
minal as from the abſolute prices. Thus. The price of 
bread now is nearly the ſame that it was 100 years ago; 
but, in compariſon with the price of beef and mutton, it 

is at leaſt one half cheaper. AVE e 
. Wy The 
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The reaſon now aſſigned accounts farther 
for the great variations in the price of grain 
which uſed to take place formerly. Theſe 
were ſuch as could not be now endured ; but, 
bread being then leſs a neceſſary article of 
ſubſiſtence, they were leſs felt and regarded. 


have taken for granted, in theſe obſer- 
vations, that the quantity of ground brought 
under tillage in this kingdom is now more 
than ever it was. This is generally believed; 
and, if true, the cauſes of it have been 
thoſe I have mentioned, in conjunction with 
the encoutagement given to the growth of 
corn by the bounty on exportation, and the 
increaſe of luxury occaſioning an increaſe of 
horſes, and rendering even the poor averſe 
to all bread except that made of the (a) fineſt 
flour. But, perhaps, the fact may not be 
ſo certain as ſome think it. At leaſt, there 
is reaſon to apprehend, that whatever the in- 
creaſe of tillage might have been for 50 or 
60 years after the Revolution, it is now at 
an end. —Þ have lately received an account 
of a large common field in Lezicefterſhire, 
which uſed to produce annually 800 quarters 
of corn, beſides maintaining 200 cattle ; but 


(a) Bread made of bran, and even of peaſe and beans, 
was formerly not uncommon, among the lower people. 
But no diſtreſſes could force them now to eat ſuch bread, 
or even to live upon rice, though the food of a conſiderable 
bart of the reſt of mankind. See the Earl of Northumber- 

land Houſbold Book, Preface, p. 13, &c. 

which 
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which now, in conſequence of being in- 
cloſed and getting into few hands, produces 
little or no corn; and maintains no more 
cattle than before, though the rents are con- 
ſiderably advanced. — This is only one in- 
ſtance among many of an evil that has been 
prevailing for ſome time, and which is the 
general effect of the laws for incloſing open 
fields. In Northamptonſhire and Leiceſterſhire, 
incloſing has greatly prevailed; and moſt of 
the new- incloſed lordſhips, ſays a very ſen- 
ſible writer, “are turned into paſturage; in 
«conſequence of which, many lordſhips 
«© have not now 50 acres ploughed yearly, 
% in which 1500, or at leaſt rooo- were 
«© ploughed formerly; and ſcarce an ear of 
«© corn is now to be ſeen in ſome that bore 
% hundreds of quarters.—And- fo ſeverely 
« ate the effects of this felt, that worſe 
% wheat has been lately ſold in theſe coun- 
e ties on an average, at 7s. and 7s. 6d. the 
„ incbeſter buſhel, for many months to- 
« gether, than uſed to be fold at 35. 6d. 
« and 4s. And 5s. and 5s. 6d. has been 
« given for malt that has been uſually 
© bought there at little more than half-a- 
© crown.” See a pamphlet, entitled, An 
Enquiry into the Reaſons for and againſt incliſ- 
ing Open Fields, by the Rev. Mr. Addington. 
Publiſhed in 1772 for Mr. Buckland, Pater- 
roſter Row.—In the counties of Northampton 
and- Lerceſter, ſays the ſame writer, p- 43 
88 0 - 66 the 
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« the decreaſe of the inhabitants in almoſt 
« all the incloſed villages in which they 
« have no confiderable manufacture, is ob- 
« vious to be remarked by every one who 
« knew their ſtate 20 or 30 years ago, and 
© ſees them now; and that to a degree that 
« cannot but give every true friend to his 
« country the moſt ſenſible concern. The 
« ruin of former dwelling-houſes, barns, ſta- 
« bles, &c. ſhew every one who paſſes thro” 
« them that they were once better inha- 
« bited. A hundred houſes and families 
% have in ſome places, dwindled into eight 
« or ten.—The landholders, in moſt pa- 
« raſhes that have been incloſed only 15 
« or 20 years, are very few in compariſon 
« of the numbers who occupied them in 
« their open field ſtate; It is no uncommon 
« thing to ſee four or five wealthy graziers 
e engroſſing a large incloſed lordſhip, which 
« was before in the hands of 20 or 30 
« farmers, and as many ſmaller tenants or 
« proprietors. All theſe are hereby thrown 
out of their livings with their families, 
% and many other families which were em- 
* ployed and ſupported by them.” 15. p. 37. 
See an account of Norfolk, in ſome reſpects 
ſimilar to this, in my Appeal to the Public on 
the Subject of the, National Debt, p. 93, &c. 
I can ſcarcely. think of any thing that thould 


be more alarming than ſuch accounts. — 
| 6 5 How 


| 
| 
4 
| 
i 
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* plough in the hands of the owners and 


viſions, and produce depopulation. Such incloſures, 
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How aſtoniſhing is it that our parliament, 
inſtead of applying any remedy to theſe 
evils, ſhould chuſe to promote them, by 
paſling every year, bills almoſt without num- 
ber, for new incloſures ? (a) 

The device, ſays Lord Bacon, (Eſſays, civil 
and moral, Sect. 20.) of King Henry VII. 
was profound and admirable, in making 
farms and houſes of huſbandry of x 
« ſtandard ; that is, maintained with ſuch 
% proportion of land to them, as may 
« breed a ſubject in convenient plenty and 
% no ſervile condition, and to keep the 


0 


% not Hirelings. —“ Incloſures, ſays the 
ſame great writer, (in his Hiſtory of the 
Reign of Henry the Seventh) „ began at 
««< that time (or in 1489) to be more fre- 
% quent, whereby arable land was turned 


(a) I have here in view incloſures of open fields and lands 
already improved. It is acknowledged by even the writers 
in defence of incloſures, that theſe diminiſh tillage, in- 
creaſe the monopolies of farms, raiſe the prices of pro- 


therefore, however gainful they may be at preſent to a 
few individuals, are undoubtedly pernicious. —On the 
contraty.. Incloſures of wafte lands and commons would be 
uſeful, if diyided into ſmall allotments, and given up to 
be occupied at moderate rents by the poor. But if, be- 
ſides leſſening the produce of fine wool, they bear hard 
on the poor by depriving them of a part of cheir ſubſiſtence, 
and only go towards increaſing farms already too large, 
the advantages attending them may not much exceed the 
diſadvantages | 
9 into 
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« into paſture, which was eafily managed 
« by a few herdſmen. This bred a decay 
« of people. In remedying this inconve- 
« nience, the King's wifdom and the Par- 
« liament's was admirable. Incigſures they 
« would not forbid ; and rillage they would 
« not compel; but they took a courſe to 
« take away depopulating meloſures, and de- 
« populating paſturage by conſequence.” The 
« ordinance was, that all houſes of huſban- 
% dry, with 20 acres of ground to them, 
« ſhould be kept up for. ever, together with 
e a competent proportion of land to be oc- 
&.cupied with them, and in no wiſe to be 
« ſevered from them. . By theſe means, the 
% houſes being kept up, did, of neceflity, 
« enforce a dweller ; and the proportion of 
land for occupation being alſo kept up, 
« did, of neceſſity, enforce that dweller not 
% to be a beggar (2). The ſtatute here 
mentioned was renewed in King Henry the 
Eighth's time ; and every perſon who con- 
verted tillage into paſture ſubjected to a for- 
ſeiture of half the land, till the offence was 

removed. See Mr. Anderſon's Chronological 
Deduct in of Commerce, Vol. I. page 347. 
 ——ln a law of the 25th of the ſame reign, 
it is ſet forth, . that many farms, and great 
* plenty of cattle, particularly ſheep, had 
been gathered into few hands, whereby 


(a) See Lord Bacon's Works, Vol. III. p. 431. 
Ve | | 6c the 
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« the rents of lands bad been "increaſed, and 
©. tillage very much decayed ; churches and 
% towns pulled down; the price of provi- 
* fions exceſſively enhanced, and a mar. 
*. yellous number of people rendered inca- 
e pable of maintaining themſelves and fa. 
1 milies; and, therefore, it was enacted, 
te that no perſon ſhould keep above 2000 
«© ſheep, nor hold more than two farms.” 
Ib. p. 363.—In the 3d of Edw. VI. a bill was 
brought in for the benefit of the poor, for re- 
building decayed farm houſes, and maintain- 
ing tillage againſt too much incigfing. Parlia- 
mentary Hitt. Vol. III. p. 247.—1n the yer 
1638, there was a ſpecial commiſſion from 
Charles I. for. enforcing the ſtatute of the 
zoth of Elizabeth, by which no cottage was 
allowed in any country place, without at 
leaſt four acres of land to it, to prevent the 
increaſe of the poor, by ſecuring to them a 
maintenance; nor were any inmates allowed 
in any cottage, to ſecure the full cultivation of 
the land, by diffuſing the people more over it. 
See Rymer's Fd. 20. 256, and 340.—By an 
Act in Cromwell's time, no new Houſe was to 
be built within ten miles of Loxnpox, unleſs 
there were four acres of land occupied by the 
tenant, Parliamentary Hiſtory, Vol. XXI. 
Such was the policy of former times.— 
Modern policy is, indeed, more favourable to 
the higher claſſes of people; and the conſe- 
quence of it may in time prove, that Bk 
| whole 
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whole kingdom will conſiſt of only gentry 
and beggars; or of grundeet and laber! 
I cannot conclude this Supplement witb- 
out adding one farther obſervation which has 

ſtrucke me on the preſent ſubject.— As in for- 

mer times the nuntbers of the occupiers of 

land was greater, and all had more oppor- 

tunities of working for themſelves, it is, rea- 

ſonable to conclude, that the number of 
people willing to work for others, muſt have 

been ſmaller, and the price of day- labour 
higher. This is now the caſe in our Ame- 

ritun colonies; and this likewiſe, upon en- 

quiry, I find to have been the caſe in this 
country formerly. The nominal ptice of 
day-labour is at preſent no more than about 
four times, or at molt iu times higher than 
it was in the year 1514. But the price of 
corn (a) is n times, and of fleſh- meat and 
rayment about teen times higher. See the 
Note, p. 264. 80 far, therefore, has the price 
of labour been from advancing in proportion 
to the increaſe in the expences of living, that 
it does not appear that it bears now Half the 
proportion to thoſe expences that it did bear 
formerly (3) R STO e 
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la) dee Chronicon Pretioſum, Chap. V. From whence, 
mpared with the account in Chap. IV. of the price of 
corn and other commodities, for the laſt boo. years, 
abundant evidence for what J have here obſerved,” may 


. * 4 


de collected. 


© (b) * The balance at preſent is conſiderably againſt 
**. the labourer; and yet the landlord and tenant derive 
Vol II. Part I; p: [S] 4 "5 


274) SUPPLE MEN T. 
Upon the whole. The circumſtances of 
the lower ranks of men are altered in almoſt 
every reſpect for the worſe. From little oc- 
cupiers of land, they are reduced to the ſtate 
of day-labourers and h!irelings; and at the ſame 
time their ſubſiſtehce in that ſtate is become 
more difficult, in conſequence of the cauſe juſt 
aſſigned; and alſo of luxury, which has ex- 
tended its influence even to them, tho' ſtary- 
ing, and rendered tea, fine wheaten bread, and 
other delicacies, neceſſary to them, which 
were formerly unknown among them.—— 
Such a change cannot but draw after it im- 
portant conſequences. They are the lower 
people chiefly who pay the taxes of a ſtate, 
fight its battles, carry on its commerce, and 
maintain its ſplendor.. In every country, the 
higher ranks are a very ſmall body, compared 
with them. Even in this country, where 
their numbers are probably much leſſened, 
they are ſtill more the majority than 1s com- 
monly imagined ; for, from the returns made 
by the ſurveyors of the houſe and window-du- 
ties, it appears, that near THREE-FOURTHS 
of all the houſes in the kingdom are houſes 
not having more than ſeven windows. 
ultimately no advantage from hence. The great 
4 increaſe in the poor rates may be accounted for in 2 
few words, The riſe upon land and its produce, 
«is at leaſt 60 per cent.; the riſe upon labour not 
„ above 20 per cent. The difference is of courſe again: 
the working hands; and when their earnings are in- 
« ſufficient for the abſolute neceſſaries of life, they mutt 


„ inevitably fall upon the pariſh.” — Hints to Gentlemen 
F Landed Property, p. 273. | 
. P O8 T- 
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CONTAINING 


A Review of the Controverſy relating 
to the State of Population in Eng- 
land and Wales fence the Revolu- 
Lion. 


HE obſervations, in the preceding Sup- 
| plement, on the population of this 
kingdom, are the ſame with thoſe which 
have been publiſhed in the former editions 
of this work. A more particular account 
of the evidence which feems to prove a pro- 
greſſive decreaſe in our population, has been 
given in an Ess Ax on this ſubject firſt pub- 
liſhed at the end of Mr. Morgan's Treatiſe 
on the Do#rine of Annuities and Aſſurances on 
Lives and Survmorſhips, and ſince republiſhed 
with the addition of an Appendix, contain- 
ing remarks on Mr. Epen's objections in 
his fifth letter to Lord CARILISLE. Theſe 
publications have been lately followed by 
others on the ſame ſubje& ; particularly, 
Mr. Wales's Enguiry into the preſent. State of 
| e the 
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tbe Population of ENGLAND and Warxs, 
and Mr. Howlett's Examination of Dr. Pricey 
Eſſay on the Population of England; and x 
pamphlet entitled The Uncertainty of the pre- 
ent Population of this Kingdom, deduced from 
a candid Review of the Accounts lately given if 
it by Dr. PRICE on the one Hand, and Mr. 
Even, Mr. WaALEs, and Mr. HowLerr, 
on the other. | | 

In the Preface to the Ess Ax juſt men- 
tioned, fearing that I might have expreſſed 
my conviction too ſtrongly, I referred my- 
ſelf to the candour of the Public, and de- 
fired that my aſſertions might not be re- 
garded any farther than they were ſupported 
by undeniable facts. The proſpect of an 
increaſing depopulation is ſo diſcouraging, 
that nothing but the faireſt overbalance of 
evidence ſhould engage us to admit it. 1 
thought ſuch evidence did exift, and, there- 
fore, ſtated it; believing that ſatisfaction 
ought never to be founded on impoſition, 
and that by endeavouring to apprize the 
kingdom of its true ſtate, I might be doing 
it an important ſervice. — The ingeni- 


ous Author of the pamphlet laſt mentioned, 


writes in the character of one who doubts, 
and wiſhes only to know how things are; 
but Mr. Wales and Mr. Howlett zealoully 
maintain, in oppoſition to the arguments | 
have produced, that our population is in- 
ereaſing faſt, My intention in this Po//crip? 
Y 2 18 
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is to give as fair and yet as brief an account 
as I can of the preſent ſtate of. this diſpute, 
by. reciting» the evidence offered on both 
ſides, and . ſuch remarks Raga it * 
Way , m enn Nen ot: 
They nip lens to prove that oat 
popalation has declined, is taken from. the 
compariſon ſtated in page 454 of this Vo- 
- Jome; (but more — in the Ess Av) 
between the number of houſes in the king- 
dom at diffetant periods from the Revalus 
es the Pn time. | e 


Hostess in Englund including 


and Fales at Lady IN 1.31 9215 le {a man 


5 865 _ — — hearth. 
Charged and Excuſed for W@ 401 
chargeable. poverty. Total. 


Houkes in 1750 729,048 e | 
in 1759 (@) 7044053 282,429 986,48; 
in 170 _ 7044543 270,149 980,602 
in 1777, (791473 237,6 952744 


The N be of houſes at Lady- day 1690, 
is ſtated diſtinctly by Dr. Davenant for 
every county; (ſee his Works, Vol. I. p. 38) 
and repreſented by him as an important in- 
ſtruction derived from the hearth-books then 


(sa) This year was be firſt in which an order was 
given to return the cottages excuſed for poverty. The 
1 or uninhabited houſes in this year, we 3 in 
1701 and 1777, were 24,904, 25,028, and 19, 396 re- 
ſpectively. ee the Eſſa 2 the Population of Eagland 
and Wales, printed for M . Cadell, p. 10 and 12. 
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exiſting, and containing accounts fairly kept 
a ſtated. 15. p. 136, and 373. 

The numbers for the ſubſequent years are 
given from the returns to the tax- office of 
the ſurveyors of the houſe and window-du- 
ties in every diſtrict in the kingdom, made 
by the order of government in thoſe years 

A compariſon of theſe numbers with thoſe 
given by Dr. Davenant, i affords an evidence 
which, as far as it can be truſted, is full 
and deciſive. I know of nothing which 
has been urged: againſt Dr. Davenant's ac- 
count, except that by houſes he meant fami- 
hes; but it has been obſerved, that the dif- 
ference between the number of families and 
houſes in the kingdom, is by no means con- 
ſiderable enough to account for the excels 
in Dr. Davenant's total; and that, were the 
contrary true, it is evident he muſt have 
meant houſes, becauſe he has divided this 
total into two numbers (namely, 1.208,000 
and 111,215) the firſt of which he fuppoſlcs 
to be the 3 of houſes having ground 
about them; and the ſecond; the houſes 
not having ground about them. 

The principal objections which have been 
made to the other accounts are the follow- 
ing. 

75 b irſt; the cottages are included i in them, 
and theſe being excuſed, and no account 
kept of them, the ſurveyors could not be 
correct in returning them. 


I; 
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This as certainly true. But it Pony be 
remembered, that the ſame objection holds 
againſt the returns of the cottages made 
from the hearth-tax ; that if in any inſtance 
ſuch returns have been made from conjec- 
ture, they are more likely to exceed the 
truth, than to fall ſhort of it; and that it 
is quite incredible that theſe returns ſhould 
be ſo deficient 'as not to give above two 
out of five of the true number; or that 
the cottages of the poor ſhould be al moſt 
equal to all the other houſes in the kingdom, 
which muſt be the caſe if there has been 
no decreaſe.——-I have been, however, aſ- 
ſured that in ſome diſtricts, the returns of 
the cottages have been made from actual 
ſurveys, and may be depended on. And, 
if in other diſtricts, they have been made 

careleſly, or perhaps in ſome not at all, an 
allowance on this account of an omiſſion of 
half the cottages would ſtill leave the number 
of houſes ſhort of what it was formerly. 

According to the returns, the decreaſe 
in the cottages has been much more con- 
fiderable than in the other houſes ; and, in 
the interval between the two laſt returns, 
amounted to 24,888. Such an authority 
only as the Nee of the cottages, gives no 
ſufficient reaſon for believing this. But 
there are two facts which give it credibi- 
lity. The firſt is, that acknowledged de- 
ſtruction of cottages which has been the 
08] * conſe- 


280] PO 


conſequence of th 
Andſthe other is, 


8 


charged having. 
amounting to 24, 
the ſame interval 
of this decreaſe in 
tion of England an 
this nothing has | 
objection of Mr. 
on account of the 
is not poſſible that 
tages ſhould decre 
The lame write 
credit all the retur 
ſerving, in p. bo, 
the number of he 
1755 % / in ſome x 
they have increaſe 
fed in Effex,. copſi 
pariſhes in the ſac 
conſiſting betweer 
and Maidſtone, c. 
He gives no oth 
Have not decreaſ 
and if I way jud 
ſtance (or Mazid/to 
turns for theſe x 
According to bim 
for this town in 
23 than in 1755: 
turned in that ye: 
paying thg. boule 
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of the increaſe of large farm. 
er is, that decreaſe of the hou, 
ing (even windows or let, 
9 24,651, which took place in 
crval of time. See the accc unt 
eaſe in the Eſſay on the popula- 
and and Wales, p. 11.— To 
has been oppoſed but a ſtrange 
Mr. Howlett's, implying, that, 
of the diſtreſſes of the poor, it 
le that theſe: houſes and the cot- 
, decreaſe together. 3 
> writer has endeavoured to dil- 
e returns to the tax-office, by ob- 
>, bo, that they baye repreſented 
of houſes as diminiſhed (ſince 
ome places where it is known 
creaſed.,, He inſtapces in Thax- 
. confitting of 350 houſes; two 
he ſame county and one in Kent, 
tween them of only 206 houſes; 
ne, conſiſting of 1106 houſes. 
o other proof that theſe places 
ecreaſed than a bare aſſertion; 
y judge from his principal in- 
Taid/tone), his account of the re- 
heſe places deſerves no regard. 
o him, the return of the houſes 
'n in 1777 was 6 Ss and leſs by . 
1755: Whereas the number re- 
hat year of inhabited houſes only 
houſe and window-duties, and 
eee 
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therefore excluſive of all the 
(which were included in the ge 
for the county) was 727; as 
know. Who can either enquire 
office, or will conſult the acc 
by the Houſe of Commons in 
Mr. Howlett, after making t 
to the tax - office accounts, infoi 
lic, (p. 62) from the authority 
veyor of the window duties, 
there was no return at all of tt 
1777. lt is difficult to ac 
groſs. an error. In the firſt f 
preſent parliament, Lord M 
the Houſe of Commons for a. 
all the returns to the tax- office 
in the kingdom. In. conſequ 
motion, the general return 15 
among other returns, laid by 
ſioners of the tax- office befor: 
This return was afterwards pr 
diſtinctly ſpecifies the number 
as well as of other houſes, in 
and it is the ſame with the re 
which I have given at the begi 
Poſtſcript, but more at large 
on the Population of England 
After finding Mr. Howlett 
this and ſome other inſtances 
I think, be excuſed were It 


4 


(4) See Vol. I. p. 261, and 26, 
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the other houſes 
he general return 
; as any one may 
quire at the tax- 
e accounts printed 8 

ns in 1781. 
king this objection 
, informs the pub- 
hority of ſome ſur- 
ities, that doubtleſs 
of the cottages in 
to account for ſo 
firſt ſeſſion of the 
d Manon moved 
for an account of 
office of the houſes 
onſequence of this 
urn 1 — 1777 was, 
id by the commiſ- 
before parliament. 
rds printed, and it 
umber of cottages, 
8, in every county; 
he return for 1777 
e beginning of this 
large in the Eſſay 
gland and Wales. 
wlett ſo miſtaken. in 
ances (a), I. might, 
re 1 to ſave myſelf 


= 264, 265, 266, 
ns the 
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the trouble of taking any farther notice of 
him. There are, however, ſome other mic. 
takes into which he has fallen, till more 
important and palpable, which in what fol- 
lows it will be proper to mention. 


In chis argument, a great deal depends on 
the proportion of the houſes charged and 
chargeable (and conſequently entered in the 
books of the aſſeſſors) to the whole num- 
ber. of houſes in the kingdom. The return 
in 1777 makes this proportion to be as 
701,473 to 952,734, or as 3 to 4 nearly, 
See p. 277. A compariſon of this proportion 
with the like proportion in a great variety 
of pariſhes and towns in different parts of 
the kingdom, aſcertained by, careful enu- 
merations, would ſhew how far it deviates 
from truth, and what addition ought to be 
made to the excuſed! houſes, in order to 
obtain the whole number of .houſes.—— 
IJ I am not poſſeſſed of many ſuch accounts. 
Thoſe' which I think moſt to be depended 
on are the hp we: Le 


Total of Houſes 
Houſes, charged. 


Beccles in Suffolk — — 468 297 
Bungay — — — 326 220 
Henham, Sotherton, Shipmea-] 
dow, Weſton, and two other 135 106 
pariſhes in Suffolk — —}) 


929 623 
Men baſton 
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* Total of Houſes 
Houſes. charged. 


Brought over. — — 929 62 

Wanbafton (a) in Suffolk — 76 BE. 
Southwold, Aldeburgh, Orfordj)7 
and Gorleſtone pariſhes in — 720 563 
Remainder of the diſtrict in?) 
Suffolk in which theſe pa- 


riſhes are — . 


Warrington . in Lancaſhire, a 1 
with its vicinity — — 94 55 
9572 6676 


(a) Only 56 houſes have been reckoned in this pa- 
riſh ; but in the office accounts 73 houſes are charged, in 
conſequence of the diviſion of ſeveral cottages deemed 
ſingle houſes, into two or three ſeparate Yhellings hold- 
ing ſo many families. One of the excuſed houſes in 
this pariſh (and alſo in Bungay) is an alms-houſe, and in 
this account reckoned but one houſe, though conſiſting 
of ſeveral apartments, and therefore. capable of. being 
ieckoned 5 or 6 houſes; and in all accounts of this kind 
it ſhould be remembered, that ſome differences will ariſe, 
as a houſe or cottage containing two or more families, 
having no communication, is reckoned. a - ſingle or two 
or more houſes. 3 

Weflon pariſh conſiſts only of 21 houſes, Shipmeadew 
of 11, Henham of 15, and Sotherton of 24. It is not 
conceivable that any pariſhes ſhould have-been always ſo 
ſmall; and yet there are multitudes of ſuch parilis in 
Suffolk, Norfolk, Northamptonſhire, Suſſex, Kent, and ſome 
other counties, and ſome of them provided with lar 
churches. In Norfolk, particularly, the dilapidated 
churches in ſome: places, and their diſproportionate ſize 
in athers, prove that it muſt have been formerly more po- 
pulous. Even Nox wich itſelf bears evident marks of 
having been once a much more conſidetable city. | 


Sant 


ro K EN. 


1 8 Total of Ho ft 
bran ts rat Houſes. — 


oy 1 ht over 12 
_ CORO -.|þ - ets 9572 6676 
Sandwich in Kent (a) 3558 1 
Cbri Mleton in Ligncaſhire, bd N 
an exact ſurvgy 1 in 1780 102 7² 
1 —— — 
Fir totals. | — 5 5 8 709? 
Add. Sudbury ee i mids 7749 412 


. — 
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Accounts collected we 9 Wales See his 
* a P- 39, 43, 47. &c. 
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Total of Houſes 
Houfts. charged. 
The two divißols of 8 #7 tc 


Bridge and Morley in the 21929. 12832 
Weſt-Riding of 1 orkſhireJ...... 
Twent -eight villages in? | 
3 e. Ts [21 "L024 700 
Maſiball, Wangford, Holton, 
..- Miperball $ lang, Tudden- 
Ham, V. efterfield, Wiſh 7 et, 1 
 Witneſham, Blythford, and by 35 
-. Bramfield pariſhes | in Sie 
1 nd wins; riding 


a4 I Hg . 23344 13599 


2 a) Accordin to an accurate account taken by M. 
Boys in I wing 9 number of inhabitants was 2252 of 
1 to a . though three workhouſes containing 33 


ons, and two hoſpitals containing 21 perſons, are tec. 
. as only five families. 
Aſcill 
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1 be ff or Total of | Houſes 
| 8 15 » VS HIM | Houſes. charged. 
-—— Brought over — 23344 13889 
Aſpill, Clapton, Iminſter, way 38 


" Wayford in Somefſelſpire 


© Third totals — 23732 14023 
Add the Secand totals '— 17992 11219 


. r „ 
| + CXT-.A . , | ö / 
| . Faurth total — 41724 25242 


f we may judge from the firſt totals, which 
are thoſe alone in which from my own en- 
quiry I can confide, and which (including 
in them a town with its vicinity full of the 
pooreſt manufacturers, where the proportion 
of charged houſes is Jower than I have 
found it any where elſe) may not poſſibly 
be an improper guide in this. caſe, the pro- 
Portal of charged to the whole number of 
ouſes will be as 7097 to 10252. And, 
fince the charged and chargeable houſes are 
known by the returns in 1777 to have been 
then 701,473, the whole number of houſes 
in the kingdom will come out 1.01 3,009, 
or nearly a. million, as I have reckoned it. 
If we add to theſe totals thoſe for Su p- 

. BURY and its neighbourhood, where alſo 
(becauſe full of poor manufacturers) the 
proportion of charged houſes is particularly 
ow, the number of houſes in the kingdom 
will come out 1. 125, 00. If we judge 

* FE] by 
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by the accounts Mr. Wales has collected, 
this number will come out 1.187, 00. 
If we judge by all theſe accounts taken to- 
gether it will come out 1.159,000. 
All theſe determinations ſhew a great di- 
minution in the number of houſes ſince the 
Revolution; nor (ſuppoſing Dr. Davenant's 
account right, or even not very wrong) is it 
poſſible to reckon it equal now to what it 
was then without contradicting all proba- 
bility. 
„ of this might be derived 
from Mr. Howlett's accounts, could they be 
truſted. He has (in his Examination of Dr. 
Price's Eſſay, p. 139, &c.) given a liſt of towns 
and pariſhes in 20 different counties, in which 
the total of houſes is 29262 by enumeration, 
and 17225 by the returns of the ſurveyors, 
The laſt of theſe totals includes in it only 
the charged houſes ;\ and it gives a propor- 
tion of theſe to all the houſes in the king- 
dom, which makes their number 1.191,000, 
But the truth is, that Mr. Howl/ert's ac- 
count of the returns of the ſurveyors can- 
not at all be depended on ; and the follow- 
ing particulars will abundantly prove this. 
The numbers returned for Beccles, Bun- 
ay, Shipmeadew, Mettingham, and Homers- 
field in Suffolk, were in 1780 (a), according 
to him, 169, 260, 7, 21, and 21 for theſe 
places reſpectively.— l am affured, on the 


(4a) There was no return in this year. 
contrary, 
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contrary, that the numbers (when the laſt 
general return Was made in 1777) were 297. 
220, II, 27, and 23 returned as charged; 
and 171, 106, o, 3, and 11, returned” as 
excuſed, —— The numbers returned for Nor- 
thampton, Maigſtone, Cheſter, and Shrewſbury, 
he makes to be 708, 623. 1227, and 967 
reſpectively; whereas it appears, from the 
accounts printed by the Houſe of Commons 
in 1781, that the numbers returned to the 
tax- office for theſe towns in 1777, were, 
706, 727, 1244, and gog, excluſive of the 
uninhabited, and excuſed houſes which were 
likewiſe returned, but included in the totals 
for'the counties. 

But Mr. Howlett has here fallen into a ill 
greater miſtake ; for, through haſte or in- 
attention, he has taken the numbers in his liſt 
(being in reality only the number of houſes 
taxed given very inaccurately) for the whole 
of the numbers (a) returned, including unin- 
babited and As a houſes; and, arguing upon 
this miſtake, he makes the houſes in the 
kingdom 1.609555; which is above a third 
more than, by computing in his own way, 


(a) ** The number of houſes in Mr. Hotolett's liſt ſaid 
* to be returned for Tenterden in Kent, is 96, the total 
„1198. A correſpondent, on whoſe veracity I can de- 
pend, aſſures me that theſe 198 houſes are all in the 
4 pariſh duplicate ; and that the 96 are thoſe which are 
char ged. Uncertainty of the Population of this Kingdom, 


Pe 24. | 
he 


\ 
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he muſt have found them had he not fallen 
into this miſtake (a).f 


It 


(a) Mr. Howlett, in conſequence of thus over-rating 
the number of houſes, and allowing 5 and two-fifths to ; 
houſe, makes the inhabitants of England and Wales to be 
near nine millions. The proportion of inhabitants to 
houſes may be, in ſome meaſure, collected from the 
Table in p. 6th of the Eſſay on the Population of Englund 
and Wales, which has been reprinted with ſome additions 
at the end of the Firſt Effay in the preceding Volume of 
this work. To the towns and pariſhes in that Table! 
will here add SANDWICH in KENT, where, by an ac- 
5 curate ſurvey in 1776, the houſes were found to be 578, 
and the inhabitants 2252, or 3-2. to a houſe; and alſo 
EAsTRY in the {ame county, where, in 1774, the houſes 
were 141, and the inhabitants 656, or 44 to a houſe.— 
| The tatal of houſes in that Table, with theſe added, is 
f 45217 ; and of inhabitants 231842, which' makes 5 and 
| an eighth to a houſe, Nen 
Mr. Howlett has inſerted in his Examination, &c. p. 144; 
the houſes and inhabitants in B:rmingham, Norwich, Man: 
cheſter, Nottingham, and Liverpool, juſt as I had given 
them in the Eſſay on the Population of England, &c. but 
with ſuch additions as to bring out the allowance jul 
mentioned 5 and two-fifths to a houſe, But had Mr, 
Howlett choſen to add to his own lift the whole of my 
liſt in the Eſſay, as well as that part of it juſt mentioned 
which gives the higheſt allowance, he would have found 
(raking. 4332 for the number of houſes. at Manche/ter and 
alford in 1773, and not 4268 as he makes it) the to- 
tal of houſes to be 41030, and- of inhabitants 244422; 
and conſequently the allowance to a houſe not to be (0 
much as 5 and one-fifth to a houſe. | 
Mr. Hoewlett's additions, with SANDWICH and E a5TRY, 
and the additions which have been made (in the Table in 
the Firſt Volume, p. 304) to the Table in the Eſſay on 
the Population of England and Wales, will make the total 
of houſes 52036, and of inhabitants 268568, and the al. 
towance 5 and a ſræth. | | 
| It 
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It is neceſſary to obſerve, that the me- 
thod here uſed of deducing the total of 
| houſes 


It ſhould. be conſidered, tha a 
chiefly of the houſes and DN es as On 
populous towns in the kingdom, give moſt D 
proportion of inhabitants to houſes too high for ch 1 2 
dom at large. If we throw out NN e nig 
town of MANCHESTER, the remainder will — ke 
a properer mixture of great and ſmall towns 3 17770 
pariſhes; and the totals (or 41675 0 l 
give 5; to a houſe, If LivERPOOL is likewiC: l —4 
out, the totals will give leſs than 5 to a houſe "RAT 
In the Table juſt referred to I have give th 
e from, » 
ſurvey in 1770; when the houſes were 68 am from a 
inhabitants 30804 ; of whom 1536 W wg the 
15441 females, have lately been info 1 2 
cording to a very accurate ſurvey of Birmin 6s | that, ac- 
1782, the houſes (excluſive of the Df Dane 
were then $125, of which 291 were uninh bie F eretend) 
the ſame account I learn, that the — A ited, From 
rials at Birmingham (excluſive of Derete WIDE of bu- 
to A5 was 1116; and for fix years to 1 90 f 5 _ 
The number of inhabitants in 1770 7 rn my 342. 
firſt of theſe averages, makes the = | * 5 
2 rg mingham to be one in 17 3 Which, eb 5 
nearly the ſame with t N | 
Liverpool and ; Por ar 4 n Cone 4 
right: And this number {or 274) OY. 150 e far from 
average, makes the i 3 Ip 7 by the ſecand 
mp ri tel to allow for the i ad ef ne ted. 
o de more | x 
the truth, let Ss pF bed on ics 
the proportion dying annual! ; K . * . 1500, and 
low that the inhabitants ak 1 
ber of perſons in a houſe 81, 1 - 1 and the Aa 
workhouſe and hoſvital Se» 706 uding about 700 in the 
below the — ——— ; am ſentible that this falls 
Caſes of this kind, to page yh but I pay no regard, in 
from careful ſurveys, * 


Vor. | 
OL, II. Part I, 7 The 


* r CY - Ry, 


be Wn 1 oo w_ uw 
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houſes in the kingdom from the proportion 
- (aſcertained by ſurveys) of the houſes taxeq 
| to 


The annual average of births at Birmingham was (a. 
cording to the regiſter) 1408 for 10 years to 1780, The 
exceſs of the births above the deaths is plainly owing tg 
that over- proportion of people in the firſt ſtages of ma- 
ture life, which always takes place in towns, in conſe. 
quence of their being kept up or increaſed by an influx 
of people from other places. See the Firſt of the follow. 
ing Eſſays, p. 4. That this is the cauſe of the in- 
creaſe of Birmingham is undoubted, for the exceſs of the 
births cannot account for a 40th part of the increaſe; and 
before it became ſo rapid as it has been for ſome time, the 
burials exceeded the births, the annual average of the for. 
mer having been, if the regiſter deſerves any regard, 708; 
and of the latter, 619. The ſame regiſter makes the 
annual medium of burials for 10 years to 1697 to have 
been 156, and of births, 150. But this only confirms 
an obſervation before made, that the regiſters in former 
times were very deficient ; for it is not probable, that 
Birmingham was then ſo ſmall a town ; and an old ac- 
count which I have ſeen of a ſurvey in 1700 makes it to 
conſiſt in that year of 2504 houſes, and 15032 inhabi- 
tants. The regiſter, therefore, did not then give abore 
a third of the births and burials, 
In Vol. I. p. 367, I have alſo given the number of 
houſes and inhabitants at Maidſtone in Kent, from a ſurvey 
in 1781. I have fince learnt, that another ſurvey ws 
made at Maidſtone in September 1782; and as ſome in- 
ſtruction may be derived from it, I will here give the 
reſults juſt as I find them in a pamphlet publiſhed in this 
town by Mr. Howlett, and entitled, Obſervations on ti: 
increaſed Population, Healthineſs, &c. of the town of Mail- 


one. 


Families Houſes Inhabitants Males Females Male 
ſervants 


In the town — 1037 982 5028 2306 2722 145 
In the country - 139 133 727 357 370 41 


In the whole parith 1176 1115 $755 2663 3092 A 
ö 0 : 


— 
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to the totals of houſes in country towns and 
pariſhes, muſt be too favourable ; becauſe 
| | this 
Female Women Men Girls Boys 
ſervants. above 70. above 70. under 15. under 15. 


In the town — 325 161 96 847 776 
In the country - 40 29 io ibs 144. 


In the whole pariſh 365 170 106 1912 920 


Perſons to a houſe in the town ike FR 5.2 
In the pariſh out of the town <6; 0b 3 54 
Perſons to a family in the town — 4 45 
In the pariſh ont of the town TA 2 


Proportion of children under 15 to ad | a 
total of inhabitants in the town A 
In the pariſh out of the town — — as 100 to 235 


In the town one in 17 of the women exceeds 70 years of 
age, and one in 24 of the men; but in the country only 
one in 41 of the women exceeds this age, and one in 36 
of the men. | | 


Annual average ( according to the regi/ter ) in the whole pariſh 


for 20 years — 


Of births to 1702 130 Of marriages 29 Of burials 3 32 


to 1722 120 — 30 118 
to 1742 129 — 40 — 144 
to 1762 143 — 16 — 142 
to 1782 160 — 50 — 148 


By a ſurvey in 1695, the inhabitants were 3676. 


From theſe particulars it ſeems to appear, that Maid- 
Fine, at the beginning of this century, was a decreaſing 
ton; but that lately it has been increaſing, not by an 
excels of births, but, like other towns, by drawing ſup- 
pc from other places, The ratio of the births to the 

urials, (if it can be depended on) and the great over- 


option of perſons in mature life in the town, prove 

Is, * : 

The number of females in it turned of 70 is A e 
the number of males, partly, becauſe males are 

| ; [71 2 more 
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this proportion in London, Southwark, and 
all Middleſex (containing at leaſt an 8th or 


more ſhort-lived, but chiefly in this inſtance becauſe the 
males, after removing to the town, are taken off again 
to the navy, army, &c. And the proportion of both males 
and females turned of 70 in the country is ſmaller than in 
the town, becauſe removals from thence are chiefiy to the 
town ; and theſe being alſo.chiefly , removals of females, 
the town is rendered, at every age, much fuller of females 
than of majes.. -- --- -: / 

It is farther obſervable, that the town, when compared 
with the country round it, appears to be particularly un- 
favourable to population, the proportipn of children un- 
der 15 being much leſs there than in the country. The 
ſame is remarkable in the country round Mancheſter. See 
the Firſt of the following Additional Eſſays, p. 9, 10, &c. 

It ſeems, indeed, that the conſumption of towns tends 
to promote the population of the country near them ; and 
were they fed with people only from hence, they would 
not probably be ſo prejudicial as they are to population. 
But the fact is, that there are few towns which would 
not ſoon come to nothing, did they draw their ſupplies 
of people only from the adjacent country. -So true 
is this of. London in particular, that, notwithſtanding 
this natural tendency of its conſumption, there js ſcarcely 
a village or pariſh within ten or twelve miles of it, in 
which, if we may believe Mr. Howlett's. extracts from 
the regiſters, the births do not fall conſiderably ſhort of 
the burials. See his Examination, &c. p. 96, 97, &c. 

In a note at the beginning of the Firſt of the following 
Eſſays, it appears that the number of houſes at Man- 
CHESTER, excluſive of Salford, in 1773, was 3446, in- 
cluding 44 empty houſes. My friend Dr. Percival has 
juſt informed me, that at the end of laſt year (1782) a 
new and very accurate enumeration of this town (ex- 
clufive of Sa/ford) was compleated, which made the houſes 
then to be 4606. An addition, therefore, has been made 
to MANCHESTER of 1160 houſes within the laſt ten 


| C 


1 
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jt" of the kingdom) is, and, for obvious 
reaſons, muſt be much higher than it is 
in the other diſtricts of the kingdom. The 
rekürhs in 17 make” the houfes taxed' in 
London, Sôutbabark, and all Middleſex to be 
77,008, and the total of houfes 90, 57; 
whereas” the ſame returns for the whole 
kingdom make the former to be 701, 473 2 
and the latter 9 52,734. think it worth 
adding, that from à return for London and 
Midaleſex in 1780, and laid before parlia- 
ment, it appears that the number of empty 
houſes in this part of the kingdom had in- 
creaſed, between 1777 and 1780, from 3,381 
to 6,8 10. F | 

The evidence now inſiſted on, taken from 
the returns of the ſurveyors and aſſeſſors of 
the houſe and window- duties, is the only 
direct evidence comprehending the whole 
kingdom with which we are furniſhed on 
this ſubject; and it is ſo diſcouraging, that 
Ido not wonder that the advocates for the 
increaſe of our population endeavour to diſ- 
credit it; and I ſhould certainly join them 
in this, were 1 lefs defirous'to know things 
as they are, than to prove them what I with” 
them. — The care and attention of Mr. Ref, 
(now one of the ſecretaries to the treaſury, 
but lately the ſecretary of the tax- office) in 
collecting theſe returns, cannot, I believe, 
be doubted; and he who conſiders that 
they are founded upon old taxes, and made 
upon oath, will not be able cafily to per- 


17. 3 ſuade 
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ſuade himſelf that they can be very groſily 
deficient. „ 


Mr. Wales, a writer whoſe abilities I re- 
ſpect and whoſe accounts I am. not in- 
clined to diſtruſt, has collected ſeveral ac- 
counts of enumerations of houſes in or 
about 1750 and 1780, which he thinks af- 
ford a preſumptive proof of a general in- 
creaſe during that period. I will tranſcribe 
his ſummary of them, p. 48 (a). 


| Houſes in Houſes in 
, F Fad 1750 1780. 
North-Riding in Yorkſhire — 1716 1985 
Eight villages in the Je/t-Riding 784 943 
8 villages in Derbyſhire — 100 1348 
wenty - ſeven villages in Nor- * | 
1 thamptonſbire — 6 _ ; 7 nen 
Fourteen pariſhes in Suffolk (families) 65 70 
Four pariſhes in Suſſex — 2 8 145 on. 
Four villages in Semerſetſhire — 428 380 


Mr. Wales has added an account taken 
from the returns, (which in this inſtance 
he is willing to truſt). of the ſurveyors for 
Agbridge and Morley diviſions in the Weft- 
Riding of Yorkſhire. From theſe returns it 
appears, that in 1761 the houſes in theſe 


(a) In p. 67, there is a compariſon of enumeration 
at different periods of Mancheſter, Liverpool, Birmingbon, 
Leeds, Nottingham, Norwich, and Farnham, which ſhews, 
what is well-known .concerning the four firſt of thele 
towns, that they have greatly increaſed. . 


3 | Tv diviſions 
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divi igons were ee ; that in 1767, they 


were 20 5263 and in 1779, 2192929. 
will add a ſimilar account of a diſtrict in 


the r of Suffolk, where CRE 


the houſes charged: were 5 5584: 
the houſes excuſed, Werd d 100 f. 
5 Ae Ait et 7 


In ay 


1 the houſes charged were | 671 18 
n 1777 mit houſes wet: were 1 21 


WR nn ornate \ 7639 
"There has undoubtedly been an 1 
in Yorkſhire, and perhaps alſo in. [Derbyſhire 3. ; 
but he that will judge of it from the numbers 
in theſe accounts will be in danger of be⸗ 
ing miſled: For I underſtand, that it is in, 
part an apparent increaſe only, owing to the 
converſion of houſes holding two or more, 
families, and formerly charged as |< ngle, 
houſes, into apartments having no commu- 
nication, and therefore now charged as ſo "4 
many ſeparate houſes. —— The inducements , 
to ſuch converſions among the lower ranks, 5 
of people have been fo great ſince 1761, as 
to be irreſiſtible. For firſt, their poverty 
has increaſed, and therefore they have found 
it more neceſſary to ſave every needleſs ex- | 
pence. And ſecondly, in 1761 the win- 
dow-duties were nearly doubled; and houſes 
having 8 or 9 windows, before excuſed, 
were ſubjected to the payment of 15. per ann. 
5 7 8 for 
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for. every window. In 1766 theſe duties 
were again increaſed, and houſes havin 
only feven windows were ſubjected to them, 
By dividing, therefore, ſingle houſes holding 
more than one family into ſeveral tenement 
having each of them few windows, the tax 
them might be either lefſened or en- 
tirely avoided (a). The decreaſe of ſmall 
farms has likewiſe contributed to this 
change, by cauſing many farm- houſes to be 
turned into cottages for day- -labourers. 
Perbaps, theſe have been the only cauſes 
of the increaſe of the diſtrict in Suffolk juſt 
mentioned; and there is reaſon. to believe 
that they have. been the principal cauſes of 
the increaſe in Agbridge and Morley diviſions 
in 2 orkſhire. For the, returns ſhew an in- 
creaſe in theſe diviſions, equal to above a 
6th of the whole number of houſes in fo 
ſhort a time as fix. years, or from 1761 to 
1767 ; but afterwards, or from 1767 to 
177%, they do not ſhew haff this increaſe 
in double the time. The firſt increaſe, there- 
fore, was probably occaſioned, as I have ob- 
ſerved, by the alteration in the window- 
duties 1 in 17613 nor, indeed, could it have 
af other cauſe than either this, or the de- 


ms =, , ft 


140 In Mir Wales s accounts of the increaſe of houſes 
in the North- Niding of Yorkſhire, and in Derbyſhire, it ap- 
pears, chat a; great part of it proceeded from alterations 
in old, houſes ; that is, perhaps, from ſuch alterations as 
chöſe here meant. | 

| ſertion 


Ss W 4 


" 
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ſertion of other parts of the kingdom; for it. 
was too great and too ſudden, to be accounted 
for by an exceſs of the births, above the 
deaths, which is the only cauſe that can 
produce a general and permanent increaſe. 


bd 


' 

There is one more ſource of information 
on the ſubje& of our population which. is 
of particular importance; I mean, a com- 
pariſon of the births and burials and mar- 
rages at different periods. Such a compa- 
riſon for the whole kingdom would decide 
the queſtion I am diſcuſſing. But, we are. 
far from being furniſhed. with the means 

of making it. It is, however,. the evidence 
on which the advocates: for a progreſſive in- 
creaſe in our population principally rely; 


and I ſhall here give a fair repreſentation of 


it, with ſuch remarks as a regard. to truth 
will render neceſſary. 


Annual average of baptiſms] Baptiſms. Burials, 
and burials about or ſoon.| 
after the Revolution, in. 
33 pariſhes in ten coun- 
ties, taken indiſcriminate- 

ly in different parts of 
England, —SeeMr.Wales's 
Enquiry, p. 49. (a) —-j 
(a) In Mr. Wales's liſt the average of burials correſ- 
A the births is not given for Liverpool and Bow- 


den in Lancaſbire,, and for Lamborn, Shefford, and Milford 


in Berkſhire ; and, therefore, theſe places are not included 
in this account, - 


* 


| 


7 


Annual 


1460 1518 


F 
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Baptiſms, 
Annual average in the ſame 
Fete} for ſome years 4064 
efore 1780.—15. p. 5o. 


Annvdl average of baptiſms 
and burials about the year 
1745 in 142 pariſhes in 47.12 
21 counties taken indiſ- 
criminately.— Ib. p. 53. 
Annual average in the 22 | 
ariſhes . between 1770 f 71 
and 1780.—15. 57. Pe IR 


Avail average of births and 
' burials in the Deaneries of 
Melinetb, Elvel, Buillt, Hay, 
and Brecon in the dioceſs of 
St. David's. —Tbid. p. 65. 
From 1700 to 17350 — 341 
From 1730 to 1760 — 715 
From 1760 to 1763 or 1764 727 


Annual average in the other 
parts of the dioceſs 

From 1700 to 1730 — 888 

From 1730 to 1760 — 1111 

From 1760 to 1763 or 1764 1302 


Annual average in the whole 
dioceſs of St. David's 

From 1700 to 1730 — 1229 

From 1730 to 1760 — 1826 
From 1700 to 1703 or 1764 2029 
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All theſe accounts have been extracted 
from the pariſh regiſters, The deficiencies 
in theſe regiſters, and the careleſſneſs with 
which they are kept, have been often com- 
lained of, I wiſh, therefore, ſomething 
bel Bock ſaid to eſtabliſh their credit ; or at 
leaſt to ſhew, that they have been preſerved 


formerly than they are now (a). Suppoſing 
e 47 


(a) May it not be doubted whether at the Revolution 
the pariſh regiſters had recovered from the confuſion into 
which all church affairs had been thrown in the times of 
the civil war and commonwealth ? The number of 
popiſh and proteſtant diſſenters was then probably much 
greater than it is now. But the obſervation moſt to 
the preſent purpoſe may be, that regiſters of mortality are 
of late origin, and have been for a courſe of years grow- 
ing more and more into uſe and eſtimation. Among the 
Diſſenters in London the regiſtration of births was, ſome 
years ago, much neglected. At preſent it is more prac- 
tiſed in conſequence of notifications of the eſtabliſhment 
of a public regiſter, which have been read annually from 
the pulpit. And in the country I ſuſpect, that people of 
all denominations are got ſo much more into the habit of 


than one place, 


— - 


“ giſters of all chriſtenings, weddings, and funerals in 


© tle regarded till Queen E/zabeth in 1558 gave another 
** order for keeping them more exactly. Yet after all 
they were but remiſsly kept in many pariſhes, and 
* often committed only to looſe papers, by which means 
* ſome were loſt, ſome rotted away, and others were 


in 1559, that all regiſters ſhould be kept in parch- 
| My % ment= 


entire, and that they were not more deficient 


reckoning it important, as ſometimes to regiſter in more 


* In 1538 Henry the Eighth gave orders that the in- 
* cumbent of every pariſh-ſhould keep true and exact re- 


* his diſtrict, But this order, in many places, was lit- 


“ devoured, To remedy theſe evils, orders were given 
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them correct, they take in but a very inconſ.. 
detable part of the kingdom, and chiefly that 
very part which, it is, well known, has in- 
creaſed, but the increaſe of Which miſt have 
been, in ſome meaſure, occaſioned by remo- 
vals from other parts of the kingdom. The 
ſecond bf theſe accounts is the principal; and, 
if from the numbers in it are deducted the 
births and burials in Mancheſter, Rochdale, 
and Warrington in Lancaſbire; and in Shef- 


C ment- books only, and that all preceding ones which 
C could be found, ſhould be tranſcribed into new books. 
% Rut no place in England ſlighted theſe orders ſo much 
% as London; for except in two or three years of great 
c plagues, we find no bills in London till 1604. — But 
& neither country nor city regiſters, where there has been 
& or {till is any conſiderable body of diſſenters, popiſh or 
c proteſtant, are to be much relied on after 1644, when 
ce the diviſion in the church firſt broke out. And even 
c in places where there are no diſſenters, regiſters are 
«* little to be regarded on account of ſeveral unhappy 
© concurring eireumſtances, as the negligence or fre- 
« quent abſence of the regiſter-keeper, and the igno- 
„ rancez poverty, miſtakes, and prejudices of ſeveral of 
6 the people.” -—— See the preface to the New Ol ſerva- 
tions on Town and Country Bills of Mortality, by Dr. Short, 

95 &. 443 4 | | 
4 = London the bills did not include the diſtempers till 

16293 nor the ages till 1728 and ſtill it is well known 

that they are very defective. 

Concluſions drawn from regiſters of burials, be they 
ever ſo exact, are rendered more uncertain than is com- 
monly imagined, by epidemics and the different degrees 
of healthineſs or ſieklineſs of different years. This may 
be learnt in ſome meaſure from what is related of SWE- 


DEN in p. 124. 
feld, 
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the remainder will be, in the firſt period, 
1630 births per ann. and 1408 burials ; and, 


in the ſecond, 2019 births per ann. and 1502 


burials, which makes a ſmall increaſe. 


The fr/# account overthrows itſelf by 


making the burials at the Revolution in 
eleyen counties to exceed the births. Theſe 
counties, therefore, if we are to judge from 
theſe extracts, muſt have been hen decreaſ- 
ing. The increaſe which appears at preſent 


is almoſt entirely the increaſe of the towns 


juſt mentioned; and if they are ſtruck out, 


the remainder in this e account, as well 
as the ſecond, will be little; and that little 


will ſhew a decreaſe in Somerſetſbire, no in- 


creaſe in Nottinghamſhire, and only a ſmall 


increaſe even in Yorkſhre. 

Mr. Wales third liſt ſhews an increaſe at 
the beginning of this century ſo rapid in 
the dioceſs of St. David's, as in 30 years to 
double the inhabitants of five deaneries ; 
but, in the other parts of the dioceſs, ſo 
much flower, as in the ſame time not to add 
a quarter to the inhabitants. It deſerves 


notice farther, that they repreſent the in- 
creale which took place in the jr} period 
as changed into a decreaſe in the ſecond and 
third periods. 'This will appear upon con- 
ſidering, that had the increaſe in the jir/ 
period been continued to the end of the 
. . ſecond, 
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fecond, the annual averages at the end of this 
ſecond period, or (which is nearly the ſame) 
the annual averages from 1760 to 1763, 
muſt have been much greater than they 
are; for they muſt have bore the ſame pro- 
portion to the averages of the ſecond period 
that the mean between theſe averages and 
the averages of the t period bear to theſe 
laſt averages. That is, in the five deaneries, 
the average of burials about 1760 ſhould 
have been to 587 as the mean between 58) 
and 325 (or as 456) is to 325. It ſhould 
have been therefore 823 (or ſome number 
not very diſtant from this) inſtead of 580; 
which laſt number is ſo much too little as 
to be nearly equal to the annual burials about 
the middle of the ſecond period ; and, there- 
fore, if not very wrong, proves a decreaſe 
muſt have taken place. 
By the ſame reaſoning it will appear, that 
in the whole dioceſs, if the increaſe in the 
firſt period had continued, the burials at the 
end of the ſecond, or the beginning of the 
third period, ſhould have been nearly 1808, 
inſtead of 1663. The ſame concluſions may 
be deduced by computing from the births. 
Theſe are circumſtances which give a ſuſ- 
picious appearance to this regiſter evi- 
dence (a); but there is a third circumſtance 
which deſtroys its credit. 1 
9 ˖ 


(a) One plain reaſon of the inconſiſtencies in theſe 
accounts has been intimated, namely, that the births 
PL - an 


* 
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At the ſame time that, in the five dean- 
eries, they ſhew at extravagant increaſe in 
the firſt period, they give the births and 


burials nearly equal, and therefore make it 


impoſſible there ſhould have been any in- 
creaſe (5).—The like will be obſerved pre= 


ſently of the whole dioceſs. 

That part of the kingdom where the pa- 
riſh regiſters give the ſtrongeſt proofs of an 
increaſe, is the diqceſs of Cheſter. -The 
following is a ſummary of the extracts from 
them as I have received it from a friend in 
the dioceſs. 1 


Births. Burials. 
In the archdeaconry 


of Chefler — zin 717 7703 6380 


in 1779 16791 12573 
In the whole dioceſs in 1717 10604 875 5 


in 1779 21463 16080 


There appears here an increaſe which has 
doubled the inhabitants in 62 years; and 


and burials in former periods are given by the extracts 
much. more below the truth than in the latter periods. 
And as far as this is the caſe, they prove nothing. 


| (45 The births in the firſt period, in order to produce 
(in conformity to the extracts) a double number in 30 
years, ſhould have been more than double the burials ; 
that is, ſuppoſing the burials not too high, the births 

ould have been about 700; and both the births and 
burials in the ſecond period, inſtead of being 715 and 587, 
ſhould have been double theſe numbers. 


* 
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there is no reaſon to doubt but that this part 


of the kingdom (including in it ſome of 


the chief manufacturing towns in Lancaſhire, 
Cheſhire, and Yorkſhire) has conſiderably in. 
creaſed. I cannot, however, truſt my be- 
lief of this merely to theſe extracts (a); for 
they deſtroy their own authority by giving a 
proportion of the births to the burials, which 
is inconſiſtent with any ſuch increaſe, as will 
appear from the following obſervations. 

If the annual average of burials about 
1717 is multiphed by 35 (a multiplier 
which, in the caſe of a large country diſtrict 
cannot be much too high) it will appear that 
the whole number of inhabitants in the 
dioceſs was then 306, ooo. The exceſs of 
the births above the burials was 184g, or 
the 166th part of the inhabitants ; and this 
is an exceſs which, ſuppoſing the increaſe 
produced by it uniformly accelerated, with- 
out being once checked by ſickly ſeaſons 


(a) The-author of the pamphlet entitled, The Uncer- 
tainty of the Population o the Kingdom, mentions a very 
material circumſtance relating to the regiſters of births 
kept in Lancaſhire, and ſome other northern counties.— 
J am aſſured,” ſays he, by the moſt authentic in- 
formation, that, in conſequence of the late multipli- 
« cation of chapels, it is no uncommon thing for bap- 
„ tiſms (and ſometimes burials) to be entered, in ſome 
& pariſhes in theſe counties, twice over; firſt in the cha- 
«© pel-regiſter, and afterwards, for greater ſecurity, in 
« that of the mother church, p. 28.“ 


3 


and 
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and emigrations, (that is, ſuppoſing it a 
much greater increaſe from a given ſurplus 


could not have doubled the inhabitants in 
leſs time than 115 years, as may be found 
by computing in the manner directed in the 


ably to the pariſh extracts, they were dou- 


fect, not of the exceſs of the births above 
the burials (the only general cauſe of the 
increaſe of countries) but of an influx of 
people from other parts of the kingdom ; 
and, therefore, proves no more than that 
one part of the kingdom has gained by tak- 
ing away from other parts. And this may 
probably have happened in this dioceſs. The 
truth, however, more probably is, that the 
pariſh regiſters do not give us true inform- 
ation in conſequence either of having been 
more deficient formerly, or not having been 
duly preſerved. See the Notes in p 299, &c. 
This obſervation is applicable to all the 
other accounts which I have met with taken 
from pariſh regiſters.— In the dioceſs of 
St. David's there appears, by the extracts, 
to have been an addition (between 1715 and 
1700) of three-fifths to the inhabitants. But 
the exceſs of the births above the deaths 
will not account for more than a ird of this 
increaſe ; and, as very probably more people 
leave WAaLEes than flock into it, either (in 
conformity to the exceſs of the births) th.re 
Vor. II. Part J. [U] may 


of births than there is reaſon to expect) 


Note, Vol. I. p. 28 5. If, therefore, agree- 


bled in 62 yeats, it muſt have been the ef- 
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- may have been no increaſe, or the regiſter in 
the firſt period muſt have been ſo deficient 
as to give the births near a third leſs than 
the truth (a. 

This argument holds equally with reſpect 
to the ſecond of the accounts taken from 
Mr. Wales. And his firſt account carries, 
as before obſerved, impoſſibility on the face 
of it. | 


ads Aw kycs pays — 2 


The following is a ſummary of Mr. Hou- 
lett's accounts, taken from p. 128 of his 
Examination, &C. 


Annual average of births and burials for 20 
years about the Revolution, compared 
with the annual average for the laſt 20 
years, in 68 pariſhes in Kent, 43 in Eſex, 
and 17 in Surrey. 

| Births. Burials, 


About the Revolution — 2993 3054 
For the laſt-20 years — 3947 3983 


In the ſame pariſhes, with the addition of 
18 in Suſſex, 15 in five ſouthern counties, 
29 in Suffolk, the city of Norwich, and 
five pariſhes in Wales, | 

| 3 ä Births. Burials. 

About the Revolution — 7553 7740 

For the laſt 20 years — 10023 (5) 10175 

0 

(a) If the burials are ſuppoſed deficient, as certainly 

they ought, the births muſt have been proportionably 
more deficient than the third here reckoned. 

() There are mayy errors in Mr. Howlett's numbers, 

but I have not diſcovered any that will materially affect 

the proportion of the totals here given. In 
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To theſe accounts Mr. Howlett has added 


burials'for two periods of five years in 162 
pariſhes in 26 counties ; the firſt period be- 
ginning with 1758, 1760, or 1761; and 
the ſecond with 1773, 1775, or 1776. | 


Annual average Annual average 


| of births, of burials. 
In the firſt period 9527 9910 
In the ſecond period 1191 1060 


This is all the regiſter evidence which 
Mr. Howlett has produced, excluſive of Mr. 
Wales's, and that taken from the pariſh re- 
giſters in the dioceſs of Cheſter already no- 
ticed. This evidence he has diſplayed with 
great pomp, and inſiſted upon as a full proof 
of an aſtoniſhing increaſe in our population. 
But never before was an evidence offered ſo 


abſurd and ſelf-deſtructive. + For it ſhould 


counts, the deaths in the kingdom from the 
Revolution to the preſent time have exceeded 


In a poſtſcript he has added to the pariſhes abovemen- 
tioned the births and burials in 17 others; and all toge- 
ther make the annual averages | | 


| | Births. Burials. 
At the Revolution —, — 8375 8493 
At preſent — — — 11195 11382 


[U] 2 the 


(in p. 131) a compariſon of the births and 


be obſerved, that, according to theſe ac- 
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the births (a). Mr. Howlett, therefore, 
will, I hope, ſome time or other, inform 
us how the increaſe in which he triumphs 
has been produced. — But to be ſerious, 
An excels of deaths cannot exiſt long in any 
kingdom. 'The appearance of it, therefore, 
; in 


(a) It may be ſaid, that the exceſs of burials in this 
and the other accounts before noticed, is occaſioned. by a 
great over- proportion of omiſſions in the regiſtration of 
births. But what confidence can be placed in regiſters 
which admit of ſuch defects? or how is it to be known 
that they were not much greater formerly, agreeably to 

the obſervations in the Note p. 2 

The omiffion of ſtill-born and unbaptized infants 
ſcarcely deſerves notice, becauſe they contribute nothing 
to population, and are probably, in moſt places, omitied 
in the burials as well as the births. And with reſpect to 
other omiſſions, were we to reckon them a tenth of the 
births, and only half as much of the burials, ſtill an 
exceſs of births would be left, which would be almoſt 
Py rogue to the increaſe, 

Ia ſhort ; let the regiſters of births be ever ſo deficient, 
the increaſe they ſhew muſt have taken place if they were 
not more deficient formerly than they have been lately 

And yet, this increaſe could not take place unleſs they 
were deficient to a degree which is incredible, and which, 
were it credible, would render them unworthy of much 
notice. The increaſe, for inſtance, which on this ſup- 
poſition muſt have taken place in the dioceſs of Cheer, 
cannot be accounted for from the exceſs of births without 
reckoning the omiſſions in the regiſters of births equal in 
both periods to at leaſt a third of the regiſtered births, 
even though the regiſters of burials are reckoned correct 
and compleat. This will appear to any one who will 
calculate in the manner explained in p. 304, &c. Ie 
ſuppoſition, therefore, muſt be wrong that the regilters 
of births were not more deficient formerly than they have 
been lately. 8 . 3 


POSTSCRIPT. [399 


in theſe extracts muſt be owing either to | 


their being miſerably erroneous ; or to their 
being taken moſtly from towns ; for in theſe 
it ſeldom happens that an exceſs of deaths 
does not take place; nor is there any worſe 
cauſe or ſymptom of depopulation than their 
increaſe. | 


All the evidence taken from . the pariſh 
regiſters. has been now laid before the rea- 
der, as far as I am acquainted with it. I am 
informed that Mr. Wales and Mr. Howlett 
are proceeding with their enquiries (2); and 
I hope they will be able hereafter to offer 


to the public ſome more conſiſtent and pro- 


bable accounts; When, however, I con- 


fider the reaſon there is for believing that 
the 


The effect which the omiſſion only of baptiſms among 


Diſſenters may have, will appear from the following 


fact, — The number of baptiſms at Sandwich in Kent 
among Proteſtant Diſſenters (excluſive of Baptiſis) was 


From 1690 to 1699 — 
From 1730 to 1739 — 58 
From 1770 to 1779 — 


The number of baptiſms in the ſame town for the ſame 
periods reſpectively was, excluſive of Diſſenters, 755, 
744, and 758, | DE Wea 


(a) I have-not ſought for any accounts of this kind, 
not chuſing to give trouble to obtain ſo indecifive and 
precarious an evidence. Ihe following are all I can add 
from my own information to thoſe already given. 


[U] 3 Lincoln- 


— 
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the pariſh regiſters were in former periods 
le defective, 1 cannot help doubting 


Annual Annual Annual 


4 41 births burials marriages 
Lincolnſhire—Swinderby pariſh 


10 years to 1690 7:3 I'S 25 
to 1720 $5.8 5.0 200 


to 1770 I T9: 
Durham — Staindrop pariſh # ; 


10 years 7 1745 g 37-6 cats 1-0 
. 1771 49-3 44-0 12. 
Kent — Tenterden pare 6 f 
20 years 8 1729 P * 9.1 
17 34. 4.0 11, 
Sandwich pariſh g : 6 
10 years 1 1 aig Th 41.3 
9 103.2 95.8 117 
to 1739 74.4 70.4 1b; 
10 74 ws 75.8 68.8 213 
ajiry Pari | 
to 1689 13.7 12.2 2. 
©1739 27-3 130 4 
to 177 20. 13.4 64 
Nord parith 7 5 


10 years to 55 
to 17 


Moodneſborough pariſh : 
Io years to 173 
to 17 
Aſb varith 
20 years to 1 Fr 
to I7 
Cornwall Liſkeard parc L 
| 20 years to 1719 


to 1769 
Devonſhire — Okeford pariſh q 


20 years to 1719 


to 1769 
Ss 20 years 


to 1719 


to 1 739 
to 1769 
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whethet any examination of them is capable 
of furniſhing with ſufficient evidence to 
prove that our population has not decreafed 
fince the Revolution. I queſtion even whe- 
ther it can inform us properly of the pro- 
portion of births to deaths in the kingdom. 
This alone, could it be aſcertained, would 
enable us to form ſome judgment of the 
preſent ſtate of our population, and to de- 
termine, with ſome probability, whether it 
is increaſing or decreaſing. If we unite all 
the extracts before given, rejecting Mr. How- 
lett s, this proportion will come out +35. Were 
theſe extracts to be depended on, they would 
probably give this proportion too high for the 
kingdom at large, becauſe taken chiefly from 
the regiſter of the dioceſs of Chefter, the 
moſt populous and flouriſhing part of the 
kingdom (a). We may, however, argue 
upon it, and reckon it the juſt . 
or 


(a) Dr. Short has employed much time and pains in 
collecting extracts from the regiſters of a great variety of 
market-towns and country parifhes and villages in diffe- 
rent parts of the kingdom for two periods, the firſt ex- 
tending from the reign of Queen Elizabeth to the middle 
of the laſt century; and the ſecond from different years 
at the end of the laſt century to the middle of the preſent 
century: And from a compariſon of theſe extracts it ap- 
pears that in the former period the births exceeded the 
_ burials in the proportion of 124 to 100: but that in the 


latter they exceeded them only in the proportion of 111 
to 100, 


[U] 4 This, 


F 
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for England and Wales, excluſive of London 
and its environs; on which ſuppoſition, if 
we reckon. the annual burials ſuch as, in 
conſequence of multiplying by 35, will 
make he inhabitants of England, excluſive 
of London, four millions and a half, the an- 
nual burials will be nearly 128,000, and the 
births 164,000, leaving an annual exceſs of 
36,000 ;-and this is an exceſs which would 
produce an increaſe in moſt other coun- 
tries, notwithſtanding the waſte in their 
capitals, and all the other cauſes which 
- uſually check the increaſe of countries (a). 
4698 29 But 


This, were there ſufficient evidence for it, would ma- 
nifeſt too plainly an encumbered and declining popula- 
tion. It appears (as Dr. Short ſpeaks) with no leſs evidence 
from the regiſters than that the ſun ſhines in a cloudleſs day at 
noon ; and he concludes from it, that in conſequence of 
the irregularities and debauchery occaſioned, ſince the 
Revolution, by increaſing opulence and luxury, the king- 
dom has been for many years growing leſs healthy. But 
the truth is, that the regiſters (having certainly been 
more defective formerly than they are at preſent) cannot 
85 truſted as a juſt foundation for any concluſions, — 
ee Dr. Short's New Obſervations, Tables 1ſt, 2d, and 3d, 
and p. 80.—See likewiſe the Preface to his Hi/tory of the 
comparative 1 and Decreaſe of Mankind ; and the 
Tables at the end. 1 


(a) The proportion of births to deaths in 
all SWEDEN for ꝙ years to 1763 was 


c 130 to 100 
In the kingdom of NAPLEs for 5 years to 


144 to 100 
; 117 to 100 
Annual 


1777] —_ * — 
In all France for 5 years to 1774 as 
928918 to 793931, or — — 


* 


- 


- 
' a * 
— 
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But perhaps there are few kingdoms now ex- 


ſting in which moſt of theſe cauſes operate 


Annual average of births, deaths, and marriages in 
| Breflaw, Glogaw, and the other towns of SILESIA for 
four years to 1778. 


Proportion of births Proportion of births 
Births, Deaths. Marriages, to marriages. to deaths. 


10900 10935 2409 45 to 10 996 to 1000 


Annual average of births, deaths, and marriages in the 
country pariſhes and villages of SILESIA for the ſame 
period. ; | 


Proportion of births Proportion of births 
Births, Deaths, Marriages. to marriages. to deaths, 


5394 42894 11848 45 to 10 125to 100 


SILESIA appears from hence to conſiſt of near two 
millions of inhabitants; of whom the inhabitants of towns 
are about a ſixth part. 


The following accounts (copied from the Tables at 
the end of the F irſt Volume of Mr. Suſmilch's Gottliche 
Ordnung, 3d Edition) will ſhew, in ſome meaſure, the 
uſual progreſs of population in a country. They will 
alſo ſerve for a contraſt to the inconſiſtent extracts which 
I haye.given from our pariſh regiſters ; for it will appear 
that, inſtead of ſhewing an increaſe too great for the ſur- 
plus of births, they always (in conſequence of ſickly years 
and other cauſes) ſhew a much ſmaller increaſe than it 
was Capable of producing. 


In the old PRUsSIAN dominions and the provinces of 
Brandenburg. 
: | | Proportion Proportion 
Annual average, Births. Burials. Marriages. of births to of births to 
| marriages.” burials. 
4 years to 1701 66247 44680 18145 36 to 10 148 to 100 
7 years to 1728 82934 60821 20726 40 to 10 136 to 100 
þ years to 1756 102935 78863 24487 40 to 10 13o to 100 


In 


many deſolating wars. Few kingdoms have 
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ſo much as in this. Few kingdoms have 
been engaged within ſo ſhort a period in ſo 


had ſuch armies and garriſons and ſettle. 
ments to maintain in ſo many diſtant regions, 
fr and 


In the kingdom of Pruffia and dukedom of Lithuania. 
| 1. 55 Proportion Proporti 
Annual average. Births. Burials. Marriages. of births to of births to 
5 og | | . marriages, burials. 
10 years to 1702 21963 14718 5908 37 to 10 150 to 100 
5 years to 1716 21602 11984 4968 39 to 10 180 to 100 
5 years to 1756 28392 19154 5599 50 to 10 148 to 100 


| N. B. In 1709 and 1710 a peſtilence carried off 247733 of 
the inhabitants of this country; and in 1736 and 1737 epi- 
demics prevailed which again checked. its increaſe, 


In the Churmark of BRANDEN BUR OR. 


Proportion Proportion 

Annual average. Births, Burials. Marriages. of births to of births to 
| * 5 matriages. burials. 

5 years to 1702 13433 7605 3597 37 to10 17610100 

4 years to 1756 23486 18840 6646 38 to 10 124 to 100 


. * 


45 
Dutchy of Pomerania. 
FT | Proportion Proportion 
Annual average. Births, Burials. Marriages, of births to of births to 
4 FOWL marriages. burials. 
6 years to 1702 6549 4647 1810 36to10 14010100 
6 years to 1708 7455 4208. 1875 39 to 10 177 toloo 
6 years to 1726 8432 5627 2131 39 to 10 150 to 100 
4 years to 1756 12767 9281 2957 43 to 10 137 to 100 


In this inſtance the inhabitants appear to have been al- 
moſt doubled in 56 years, no very bad epidemics having 
once interrupted the increaſe; but the three years imme- 
diately following the laſt period (to 1759) were years lo 
' fickly that the births were ſunk to 10,229, and the bu- 
| | Neumark 
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and in ſuch unhealthful climates. No king- 
dom ever ſupported ſuch a navy, or carried 
on ſo extenſive a foreign commerce, or 
wanted, on theſe accounts, ſuch a ſupply of 
men for the ſea-ſervice : Nor was there ever 
Ms OR ng a king- 
Neumark of BRANDENBURG. 
| Proportion Proportion 


Annual average. Births. Burials. Marriages, of births to of births to 
| marriages. burials. 


z years to1701 5433 3483 1436 37 to10 155 to 100 
5 years to 1726 7012 4254 1713 4otolo 164tonoo 


5 years to 1756 7978 5567 1891 42 to10 143 to 100 


Epidemics prevailed for 6 years from 1736 to 1741, 
which checked the increaſe. 


Dukedom of MADE ZURC. 

| Proportion Proportion 
Annual average. Births. Burials. Marriages, of births to of births to 
7 | __ marriages. burials. 

5 years to 1702 6431 4103 1681 38 to10 156 to 100 
5 years to 1717 7590 $335 2076 36 to 10 142 to 100 
5 years to 1756 8850 8069 2193 40 to10 10g to 100 


The years 1738, 1739, 1740, 1741, 1750, and 1751 
were particularly ſickly. . | 


Dutchy of HALBERSTADT. 


Annual average. Births, Burials. Marriages. — — 4 — - bag 
4 years to 1692 2366 1478 604 309 to10 160to100 
5 years to 1746 2803 2052 712 39gtolo 136 to 100 


6 years to 1756 2917 2621 778 37 to 10 111 to 100 


Dutchy of RavensBERG. 


* | N | : f irths to 
Annual average. Births. Burials. Marriages. — 14 burials 


5 years to 1692 3399 2552 964 40 to10 152 to 100 
4 years to 1756 5041 3814 1371 36 to10 132 to 100 


H 
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a kingdom which conſiſted ſo much of peo- 


ple employed in trades and manufactures, 
| | - Which 


Dukedom of CIEVE and County of Mart. 


* n Births to Births to 
Annual average. Births. Burials. Marriages. marriages. deaths, 


4 years to 1701 6249 4132 1729 36to10 151 to 100 


5 years t01739 7358 55385 1741 42 t0 10 134 to 100 
4 years to 1756 7612 5567 1966 38 to 10 138 to 100 


Aus TRIAN MILANESE; 


* Conſiſting, in1774, of 211479 families, and I.116,859 
inhabitants; and in 1769, of 1,101,723 inhabitants, of 
whom 9638 were prieſts, 5616 friars, and 7140 monks 


F 


and nuns. © 


Annual average of Births. Burials, Marriages. 3 8 


1769, 1773, and 1774 44030 40030 9619 45 to 10 110 to 100 
N. B. The laſt of theſe years appears to have been parti- 


cularly ſickly ; for the burials exceeded the births, and were 
9156 higher than the average of the years 1769 and 1773. 


DENMARK. 


Annual average of Births, Burials, * . Births to burials. 
5 years to 1747 22996 18864 121 to 100 
5 years to 1756 24298 21706 112 to 100 


Epidemics prevailed in 1755 and 1756, which made the 
burials in thoſe years nearly equal to the births. 

The medium of theſe ten years is nearly 20,000 ; and, 
multiplying it by 35, will make the number of inhabi- 
tants then in Denmark 700,000. 


«<> 


NORWA V. 
Annual average of Births. Burials. Births to burials. 

5 years to 1747 17522 1095 5 160 to 100 
14 years to 1756 19947 14661 136 to 100 
Multiplying 16000 (the average of burials in Norwey 
for four years to 1756) by 35 will make the number of 
inhabitants 560, ooo in 1750. In 


PI0'S T:SCORIT PUT: [447 
which ſhorten life, or whoſe metropolis was 
ſo large, or half fo large, in compariſon with 
the number of its inhabitants. If we 
include in LoxnDow all the pariſhes and little 
towns near LonDoN, where, almoſt univer- 
fally, the burials exceed the births, it is mo- 
derate to reckon that the former exceeds the 
latter in this part of the kingdom about 
10;000 annually ; and that, conſequently, 
Lonpon demands a recruit of people every 
year equal 'to this number. Forty years 
ago there was. this exceſs of burials within 
the bills only. This will make the an- 
nual ſurplus for the whole kingdom 26,000 ; 
which may probably be ſufficient, or per- 
haps more than ſufficient, to ſupply all the 
waſte occaſioned by ſickly ſeaſons, emigra- 
tions to the colonies, and the other cauſes 
I have: mentioned. But the truth is, that 
it cannot be reckoned with any degree of 


In 1056 country pariſhes and villages in the Churmark 
of Brandenburgh, conſiſting (in 1748) of 106204 males 
and 107540 females. 

| Annualaverageof Births. Burials, Marriages. Birthe to Births to 


marriages. _ burials. 


lo years to 1748 7099 5561 1966 36 to 10 127 to 100 


In ſeven market- towns and 54 country pariſhes in Eng- 
land, conſiſting (in 1740) of 10434 families and 46550 
inhabitants, according to Dr. Short's New Obſervations, 
p. 133. 

Annual average. Births. Burials. Marriages. 3 | 2 


In 1748 1575, 1360 399 40 to 10 115 to 100 


confi- 
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confidence, that there exiſts any fuch ſur. 
plus. N ; Q 

Mr. King, in 1693, ſtated the births of 
the kingdom, excluſive of thofe in London, 
at 170,000, and the burials at 148, ooo, 

which makes the proportion of the former 
to the latter as 115 to 100. See Dr. Dave. 
nant's Works, Vol. II. p. 180. Mr. King de- 
duced this from the aſſeſſments then impoſed 
on births, marriages and burials; and he has 
ſhewn ſuch ſagacity in his other eſtimates, 
that I cannot help paying ſome regard to 

him in this. If he was right, the kingdom 
has probably been decreaſing, ſuch a ſurplus 
being incapable of ſupporting a population 
ſo encumbered as. ours, and which ever 
fince Mr. King's time has had ſuch increaſ- 
ing demands upon it. 

J cannot help taking this opportunity to 
obſerve, that there is reaſon to believe that 
poor countries (provided the ground ſup- 
plies them with plenty of food, and the 
poverty of the inhabitants conſiſts only 
in their wanting conveniencies and elegan- 
cies, in other countries deemed neceſſaries) 
increaſe faſter than rich countries. The 
reaſon is obvious. The greateſt enemies of 
population are the artificial wants, the ac- 
cumulation of property, and the luxury 
and vices which are the conſtant attendants 
of opulence, and which prevent a regular 
and early union between the ſexes. The 


inhabitants of poor countries are more ſimple, 
| | more 
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more healthy, and more virtuous; and, 
wanting little befides food, families are no 
burdens, and the prolific powers of nature 
have free ſcope to diſplay themſelves.——— 
Perhaps IRELAND is one inſtance of this. 
If we may depend on an account in the 
Philoſophical Tranſactions (Abridgment, 
Vol. III. p. 666.) the number of people in 
Treland, in 1695, did not much exceed a 
million. At preſent they are, I ſuppoſe, 
about two millions. According to an 
account publiſhed annually at Dublin, in 
Watſon's Almanack, the houſes in Ireland in 
1754 were 395439. In 1767 they were in- 
creaſed to 424046; and in 1777 to 448420. 
But I have been informed that this account 
is of no authority, and deſerves little cre- 
dit. Nor can I learn that there are in Ire/and 
any documents from which a judgment to- 
letably correct can be formed of the pro- 
greſs and preſent ſtate of its population. It 
might have been expected, that the hearth- 
tax would have furniſhed ſuch documents : 
But this is not the caſe; and all that is 
known with certainty is the yearly produce 
of the tax; the average of which, for the 
laſt five years to 178 1, having been 60, 6480. 
makes the number of hearths that pay the 
tax (at 2s, per hearth) to be 606, 480. It is 
ſuppoſed that a houſe may be allowed for 
every two hearths, and that a third of the 
houſes are excuſed on account of inability ; 
5 and, 


+ | 
Wl 1 of 


* a 1 * 
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and, on theſe ſuppoſitions, the number ot 
| houſes will exceed 400, ooo; and, conſe. 
quently, the inhabitants will be (as juſt 
reckoned): about two millions (a). 
Sweden, Norway (b), and the kingdom of 
Naples, are increaſing faſt; and alſo Russia, 
if we may judge from the following facts. 

In the viceroyalty of Tweer (in 1780) 
there died 4315 males; 3646 females ; but 
there were born 11948 males, and 9013 fe- 
males. 'Fhe marriages were 6074. 
In the eparchy of Volagda the deaths in 
the ſame year were 2688 males, and 2377 
females. The births were 6517 males, and 
5366 females: The marriages 3232. 

In both theſe. provinces, therefore, the 
births were conſiderably more than double 
the deaths; and the increaſe muſt be rapid. 
- At the beginning of the ſame year (1780) 
there were found in the diſtrict of Moscow 
137,698 males, and 134,918 females; of 
whom died in the courſe of the year 2101 
males, and 1601 females, or the 65th part 


(a) A ſurvey of BELFAsT was made in Jan. 1782, from 
which it appeared, that it conſiſted of 2026 houſes, con- 
_ taining 13, 105 inhabitants, 6133 of whom were males, 
and 6972 females, —— Looms 388; and houſes for ſell- 
ing beer and ſpirits 119, or a 17th part of all the houſes. 
On Jan. 1, 1757, the number of looms was 399 
and the houſes 1779, containing 8549 inhabitants, of 


whom 7993 were proteſtants, and 556 papiſis. | 
() See the preliminary obſervations to Table XLII. 
p- 125; and the Eſſay on the Population of England, 


— 


0 \ I 
"© 2. > * 
, . 


* 
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of the males, and 84th part of the ſemales. 5 
But. there were born in the courſe of the 
year 4546 males, and 4075 females; which N | 
added 5919 (or a 46th part) to the inhabi- — 
tants; and the number of inhabitants ac. | 
tually counted at the end of the year was. 
140,143 males, and 137,392 females (a) 
But there exiſts probably among man- 
kind no ſuch increaſe as that among the 
United States of NoRTH-AMERICA, ac- 


cording to the account of it in Vol. I.“ 
p..282, &c. Yo LO ORE. 15 RIA EB 
The reflexion on theſe facts muſt be mor- 
tifying ' to this country (the richeſt upon 
earth) if it be indeed true that our popu- 
lation is declining. - But we muſt comfort 
ourſelves by, conſidering that in this caſe; 
value is of more conſequence than number. 
Commerce, arts, and liberty once placed 
the little ſtate of Athens at the head of the 
world; and the ſame cauſes once raiſed this 
iſland to the ſame eminen ce. 


To the direct evidence already ſtated of 
a decreaſe in our population, it is proper to 


add the following facts. 


heel "EDT 5.3 
(a) Theſe accounts have been given by authority in 
USSIA ; and were communicated to me by Mr, Howard; 
who, with! views of unparalleled: humanity, travelled 
through that country in 1781. To Mr. Howard's en-, 
2 L likewiſe owe the account in the note p. 313 of 
ILESIA. | 1 a ; „ ö 5 a 4 N 


nine a 1 124 
Versen Parti. x} © 1ſt, The 
| » * 4 a 
. 
kg 3 2 2 * 4 
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4ſt. The decreaſe of Lon pon. This 1 
muſt reckon certain, till ſome other ſatis. 

factory reaſon (a) can be given for a dimi- 
nution ſince 1727, of more than 7000 fer 
ann. in the regiſtered burials, and near 2000 


in the regiſtered births. 


(a) The new burying ds (taken notice of in the 
Notes p. 261 and p. 266, Vol. I.) have been opened but 
lately; and, therefore, cannot account for this diminu- 
tion; nor do the burials in them amount to a number 
equal to it. 


Annual medium of regiftered burials in Lonpox, 
For five years to 1722 incluſive 26,443 


to 1727 26,747 | 
to 1732 286, 5 cu 
to 1737 25, 845 ert 
to 1748 223,884 
to 175 22,006 A 
to 175 20,875 n. 
to 1703 225593 of 
to 176 23,319 wy 
to 1773 22,754 

For four years to 1777 20,945 lat 

For three years to 1780 20,43 

For two years to 1782 I9,313 


Annual medium of regiſtered births i in Loxnox. 


For five years to 1727 18,898 
to 176 16,291 
to 1782 16,906 


. . which this Table ſhews to have taken 
ately in the-exceſs. of burials above the births, 

Er * cribed to an improved ſtate of Lo DON with 
reſpect to its influence on the health of its inhabitants; 
but the true reaſon is the fact referred to at the beginning 
of this note. 


5 „ 2 Sccondly. 


Secondly. The decreaſe in the. produce 
of the hereditary and temporary exciſe upon 
beer, This was almoſt the only exciſe that 
exiſted before the Revolution ; and though 
the country was then poorer, it produced a 
quarter more than it has lately. This fact, 


rence I have drawn from it, may be found 
diſtinctly ſtated in the Eſſay on the Popula- 
tion of England, &c. p. 18, &c. and p. 45, 


the lower orders of people, who are the 
majority of the nation, deſerves to be parti- 
cularly attended to on this ſubje&. The in- 
creaſe of the poor rates proves this fact ; 
and it ſeerns to be univerſally acknowledged. 
A 


Ay bas at their cafe will increaſe ; but 
increafing difficulties in procuring the means 


a9 an averfion to marriage, muſt depopu- 
ate, | 0 N N 5 

The increaſed produce of the taxes on 
candles, leather, &c. the incloſures of waſte 
lands, and the improvements in agriculture 
which have taken place lately, have been 


ſened the number of our people. 
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together with the objections to the infe- 


Thirdly. The growing diſtreſs among ; 


of ſubſiſtence, producing a forced induſtry 


urged in oppoſition to theſe facts. But I am 
afraid they only prove that luxury has in- 
gerealed conſumption more than it has leſ- _ 


[X ] 2 Upon 


4 


» * 
. * 
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Upon the whole. I beg it may be te. 
membered, that my opinion in this inſtance 
is by no. means a clear and decided convie- 
tion. I may probably be influenced too 
much by a deſire to maintain an aſſertion 
once . delivered. —— Some time or other, 
perhaps, the Legiſlature will think this a 
2 point worth its attention. Much light 
may be thrown upon it, and the ſtate of our 
population kept conſtantly in view, by only 
ordering exact regiſters to be kept of the 
births, burials, and - marriages in the king- 
dom. This is done in other kingdoms. It 
- has lately been done in France; and the re- 
ſult has been a diſcovery that the population 
of FRANCE-.exceeds+all that had been con- 
jectured concerning it. Should a like diſ- 
covery be the conſequence of carrying ſuch 
| | an order into execution here, it will give 
A the kingdom an. encouragement Which at 
| preſent it greatly wants and 1 ſhall rejoice 
m my own confutation, — 
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FIRST ADDITIONAL Ess av. 


Ohler vations on the Difference betweeii 
the Duration of Human Life in 
Towns and in Country Pariſhes and 
bY illages. 


Read to the Roy al Society; june 22, 17753 
and publiſhed in the 6 5th Volume of the Phi- 
loſophical Tranſactions, Part II. 


FXXKA HIS Society has lately been much 

T obliged to Dr. Percival, for the ac- 
8 | counts he has communicated of the 

2 10 1 ſtate of population at Mancheſter 
and other adjacent places (a). Theſe ac- 
counts contain ſome facts, which appear to 
me 


(a) See Philoſop bical Tranſattions, vol. 65, P. 322, and 


vol: 64, p. 57 
The particulars of the ſurveys here referred to are the 


aper * to a ſurvey executed with great 


2 Firſt additional Eſſay. 

me curious and important. From the laſt 
in particular, there appears to be reaſon for 
concluding, that whereas a 28th part of the 
inhabitants die annually in the town of May. 
cheſter, not more than a 56th part die an- 
nually in the adjacent country. This im— 
plies a difference fo great between the rates 
of human mortality in theſe different ſitua- 
tions, that ſome, whoſe judgements I re- 
verence, have thought it incredible. I will, 


care there were, in the ſummer of 1773, in the town 
of 
Manchefeer, Salford, 
2402 —— Houſes —— — 8606 
5317 Families 
10545 —— Males 
11933 — Females 


7724 
432 
1004 
7792 
3252 
342 
150 
44 


According to a ſurvey i in 1774 there were in the pariſh 
of Manchefter, containing thirty-one townſhips, exclu- 


— - Married 

—  W:idowers 
—— Widows 
— Under 15 
— Above 50 
—— Male lodgers 
—— Female lodgers 


Empty houſes 


ſive of the towns of Mancheſter and Salford. 
Tenanted houſes — 2371 | Under 15 


Famihes 
Inhabitants 
Males 
Females 
Married 
Widowers 
Widows 


2525 | Above 50 
13786 | Above 60 

6942 | Above 70 

6844 | Above 80 
4319 | Male lodgers 


232 | Female lodgers 


315 | Empty houles 
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therefore, beg leave to offer the following ob- 
ſervations on this ſubject. 

In the firſt place, the evidence in this in- 
ſtance is ſuch as ſeems to leave little room 
for doubt. From an accurate ſurvey it ap- 
pears, that the number of inhabitants in the 
town was 27246, in the year 1773. The 
number of deaths the ſame year (and alſo 
the average for 1772, 1773, and 1774), was 
973 (a); that is, a 28th part of the number 
of inhabitants. From an equally careful 
ſurvey it appears, that the number of inha- 
bitants in that part of the pariſh of Man- 
chefler which lies in the country, was 13786. 
The number of deaths in 1772 was 2463 
that is, a 56th part of the number of inha- 
bitants. The chief objection to this evi- 
dence is, that the number of deaths in that 
part of the pariſh which lies in the country 
is given only for one year; whereas the 
average of ſeveral years ought to be given. 


(a) The numbers of burials in the town, including 
the addition of 50 every year for Diſſenters was, in 
17725 954 

177% — 973 

1774, — 1008 N 

Within the pariſh, but out of the town, there are 13 
epiſcopal and diſſenting chapels; and the number of bu- 
nals in all theſe chapels, in 1772, was 246. The chriſ- 
tenings were 401. The number of burials brought from 
the country into the town is not conſiderable z and it is, 
[ am informed, pretty exactly balanced by the burials 
carried out of the town into the country. 


BSW 
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But firſt, the number of deaths in 1772, in 


the town, was nearly the ſame with the me. 
dium for feven years ; and from hence there 
ariſes a probability, that in the adjacent 
country, the number of deaths, in the fame 
year, could not have been much lower than 
the medium. Secondly, ſuppoſing it lower, 
there is the higheſt probability, that it was 
not more than a 4th or 5th lower. Suppoſe 
then the true annual medium to be zoo, in- 
ſtead of 246, and it will follow, that whereas 
a 28th part of the inhabitants die in the town 
annually, a 46th part die in the country; and 
this is a difference very conſiderable. But 
farther, I would obſerve, that the difference 
which this ſurvey gives between the rate of 
mortality in the town of Mancheſter and the 
adjacent country, is confirmed by a variety of 
other accounts. It may be ſtated in general, 
that whereas in great towns, the proportion 
of inhabitants dying annually is from 1 in 
19 to I in 22 or 23, and in moderate towns 
from 1 in 24 to 1 in 28 (a); in country pa- 
riſhes and villages on the contrary, this pro- 
portion ſeldom exceeds 1 in 40 or 50. The 


(a) The number dying annually in towns is ſeldom ſo 
low as x in 28, except in conſequence of a rapid increaſe 
produced by an inflax of people, at thoſe periods of life 
when the feweſt die. This is the caſe at Mancheſter. It 
is alſo the caſe at Liverpool and at Berlin; inthe former of 
which towns, 1 in 27 dies annually ;- and in the lattet, 
1 in 264 died from 1755 to 1759, See Vol. I. of this 
Treatiſe, Eſſay I. page 256-301. 
* proots 
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proofs of this are. numerous and unexcep- 
tionable; and I have elſewhere given a par- 
ticular account of them. I will here only 
mention the following facts. 

The number of inhabitants at Stockholm 


for the ſix preceding years had been 3802 (a). 
One, therefore, in nineteen died there an- 
nually. | 

At Rome, an account is taken every year 
of the number of inhabitants; and, in the 
year 1771, it was 159675. The average of 
deaths for ten years had been 7367. One, 
therefore, in 21+ died annually. 


(a) See a Memoir by M. FVargentin, in the 15th vo- 
lume of the Cz/leftion Academique, printed at Paris, 1772. 
From this memoir I learn, that in 1757, and 1760, and 
1763, a ſurvey was made of the inhabitants of Sweden, 
diſtinguiſhing, particularly, the numbers of both ſexes 
living at every age; and that alſo, for nine years (or 
from 1755 to 1763), an exact Regiſter was kept of the 
number of births and burials in each year, diſtinguiſhing 
the age and ſex of every one that died. The reſult, as 
given by M. Vargentin in this Memoir, contains indeed 
a moſt curious account of the ſtate of population in 
Sweden; and it is particularly to my preſent purpoſe to 
mention, that it ſhews, that though a 19th. part of the 
inhabitants of Stockholm die every year, yet in the whole 
kingdom, taking all the towns and country together, not 
more than a 35th part die every year. In 1757, Sweden 
conſiſted of 1101595 males and 1221600 females; in 
1760, of 1121053 males and 1246445 females; and in 
1763, of 1165489 males and 1280905 females. The 
annual average of births, from 1755 to 1763, was 46223 
males and 44017 females; of marriages, 21219; of 
deaths, 34088 males and 35037 females. 
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in 1763 was 72979. The average of deaths 
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In London I have ſhewn, with an evidence 
which I think little ſhort of demonſtration, 
that at leaſt 1 in 202 of the inhabitants die 
annually (2). And, from a particular ſurvey 
and a very accurate regiſter of mortality at 
Northampton, it appears, that 1 in 261 die 
there annually. 

Let theſe facts be compared with the fol- 
lowing. In 1767, a ſurvey was made of the 
inhabitants of the ifland of Madeira, under 
the direction of Dr. Thomas Heberden, and 
their number was found to be 64614. The 
average of burials for eight preceding years 
had been 1293. Only 1 in 50, therefore, of 
the inhabitants died annually (fee Philoſophical 
Tranſactions, vol. LVII. p. 461.) 

The diſtrict of Vaud, in Switzerland, in 
1766, contained 112951- inhabitants. The 
average of deaths for ten preceding years had 
been 2504. Only 1 in 45, therefore, died 
annually (5), 

The number of inhabitants in the pariſh 
of Aciworth, in the county of York, in 
1757, was 603; and the average of deaths 
for ten years had been 107%, or a 56th part, 
In 1767, the inhabitants were increaſed to 


6 


(a) See Volume I, of this work, Eſſay IV. page 
273, &C. | 


(3) See M. Muret's Memoir on the State of Po- 
pulation, in the Pays de Vaud, printed at Bern, in 
1766. 
| 7281 
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728; and the annual average of deaths was 
15 *, or nearly a 47th part. (a) 

The reaſon of this ſtriking difference be- 
tween the rate of human mortality in towns 
and in country pariſhes and villages mult be, 
firſt, the luxury and the irregular modes of 
life which prevail in towns; and, ſecondly, 
the foulneſs of the air. But it has been in- 
quired, Whether the migrations of people 
from the country to towns may not produce 
this difference, by leſſening the proportion 
of inhabitants that die in the country, and 
increaſing the ſame proportion in towns? In 
anſwer to this enquiry I would obſerve ; 
firſt, that this difference being a difference 
of near a half, it is apparently much greater 
than can be accounted for by any ſuch cauſe. 
But, ſecondly, it ſhould be conſidered, that 
if migrations leſſen the number of deaths, 
they alſo leſſen the number of inhabitants; 
and that it depends intirely on the ages at 
which the inhabitants remove from a place, 
whether the effect of their removal ſhall be 
lowering or raiſing the proportion of the 
annual deaths to the number of inhabitants, 
In the preſent caſe, the truth appears to be, 
that the moſt common age of migration 


(a) I owe this information concerning the pariſh of 
Acworth to a curious Regiſter kept there by Dr. Lee, I 
have taken the liberty to inſert this regiſter in the Poſt- 
kript, together with the annual regiſter and ſurvey of 
Rome from. 1762 to 1771. ; 
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from the country is ſuch as raiſes this pro. 
portion in the country. This will be evi— 
dent from the following conſiderations. The 
period of life in which perſons remove from 
the country to ſettle in towns is chiefly the 
beginning of mature life, or from the age of 
10 or 15 to 25 or 30, Towns, therefore, 
will be inhabited more by people in the 
firmeſt parts of life; and, on the other 
hand, the country will be inhabited more 
by people in the weakeſt parts of life ; and 
the conſequence of this is, that in the coun- 
try, the inhabitants muſt die faſter in pro- 
portion to their number than they other- 
wiſe would, and that in towns they muſt. 
die mare flowly. In particular, the num- 
ber of children is always much greater in 
the country than in towns; and this 1s a 
circumſtance which muſt be extremely un- 
favourable to the former: for it is well 
known, that there are no years of life, in 
which ſo many die as the firſt three or 
four years. Till the age of five, human 
life, like a fire beginning to burn, 1s very 
feeble; and in ſome fituations more than 
half, and in others, a third or fourth of all 
that are born die before that age. After 
this, life grows Jeſs and leſs precarious till 
it acquires its utmoſt vigour at 10 or 12; 
and of the living at this age, not above 1 
jn 70 or 80 dies annually in the worſt ſi⸗ 
tuations; and in the beſt fituations, = 
| +: | | Eo above 
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above 1 in 150 or 160, After 15, life de- 
clines, and continues to do ſo more and 


more, till it becomes quite extinct in old 
age. If, therefore, in any fituation, the 


inhabitants conſiſt more of perſons in ma- 
ture life, and yet die faſter, it muſt be ow- 


ing to ſome particular cauſes of mortality 


that operate there. This is the caſe in all 
towns where any obſervations have been 


made. Mancheſter, in particular, is not only 


kept up, but increaſes faſt, by removals to 
it of perſons in the prime of life. The 
country round it increaſes likewiſe ; but it 
is by an exceſs of the births above the 
deaths; that is, by acceſſions to it of chil- 
dren in the very feebleſt part of life. This 
ought to raiſe the proportion of annual deaths 
to inhabitants in the country, much above 
the ſame proportion in the town ; but, in- 
ſtead of this, it is near one-half lower. 
It may be needleſs to add any thing to 
theſe obſervations. | 
In order, however, to put this matter out 
of all doubt, I will obſerve farther, that it 
appears in fact, from the accounts furniſhed 
by Dr. Percival, that the number of inha- 
bitants in the periods of life when mankind 
dic faſteſt (a) (that is, in the firſt and laſt 
„ ſtages 


(a) 10 towns, about a fourth of the inhabitants die 
commonly between 14 and 51; a fifth or ſixth die at 51 
and upwards; and the remainder die under 15. In coun- 


try 
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ſtages of life), is conſiderably leſs in the 


town of Mancheſter than in the adjacent 
country. The number of inhabitants in the 
town under 15 and above 50, is 13467; in 
the country, 7305. And the whole number 
is, in the town, 27246; in the country, 
13786. In the town, therefore, the in- 
habitants, in the firſt and laſt ſtages of life, 
do not make half the whole number ; but in 
the country, they make confiderably more 
than half. At Actworth, likewile, in York- 
fire, the inhabitants under 15 and above 50 
are more than half the whole number; and 
the ſame is true at Hale, near Altringham ; at 
Horwich ; at Darwen, near Blackburn, in 
Lancaſhire; and at Cockey Moor (a), near 

Bolton, 


% 


try pariſhes and villages about a fifth die between 14 and 
51; about two-fifths at 51 and upwards; and the re- 
mainder under 15. 


(a) I am much indebted to Dr. Percival for the follow- 
ing account of theſe places. The ſociety belonging to 
the chapel at Hale is compoſed of 140 males, 136 fe— 
males, 92 married perſons, 8 widowers, 12 widows, 105 
under 15, and 41 above 50. The deaths, during ſeven 
years, have been 28, and the births 68. Mr. Evans s 
congregation at Forwich, conſiſts of 305 individuals; 
Viz. 149 males, 156 females, 94 married perſons, 9 wi- 
dowers, 8 widows, 127 under 15 years of age, and 50 
above 50. The births, for ſeven years, 101; the 
deaths 32. A 66th part, therefore, die annually in 
both theſe places. The Rev. Mr. Smalley's congrega- 
tion at Darwent, conſiſts of 1850 individuals; viz. 900 
males, 950 females, 640 married perſons, 30 widowers, 
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Bolton, in the ſame county; and yet in ſome 
of theſe places it appears, that not a Goth 
part of the inhabitants die annually. 
At 
48 widows, 737 perſons under the age of 15, and 218 
above 50, During the laſt ſeven years the births have 
amounted to 508, the deaths to 233. A 56th part, 
therefore, die annually, Mr. Barnes's congregation at 
Cockey Moor, conſiſts of 154 families and 711 individuals 
namely, 320 males, 391 females, 248 married perſons, 
10 widowers, 27 widows, 252 perſons under the age of 
15, and 99 above 50. Deaths in ſeven years 114; in 
which period the deaths were conſiderably increaſed by 
an uncommon fatality of the ſmall pox. One perſon in 
44 died annually. The Rev. Mr. Mercer's congregation 
at Chowbent, in Lancaſhire, conſiſts of 1160 perſons ; 
viz. 554 males, 606 females, 173 males and 150 females 
under the age of ten, 83 males and 91 females above 50, 
298 married perſons, 26 widowers, and 43 widows, The 
— during ſix years, wanting ſix weeks, have 
amounted to 293, and the deaths to 169. One perſon, 
therefore, in 41 died annually. Theſe ſurveys were 
made in the year 1773.—-—In Auguſt 1774 the inha- 
bitants of Tattenhall and Yaverton (two pariſhes in the 
neighbourhood of Cheſter) were ſurveyed. The former 
conſiſted of 382 males and 399 females, of whom 462 
were above 14 years of age. The latter contained 310 
males and 322 females, of whom 406 were above 14 
years of age, At Tattenhall the annual average of 
chriſtenings, for 10 years ending in 1773, had been 28; 
of burials, 13. At Waverton the ſame average had 
been 19-3. and 8.+..—Tn the former pariſh, therefore, a 
both part of the inhabitants, and in the Jatter a 75th 
part had died annually. In 1775 the town and pariſh 
of Aſhton under Line (diſtant 8 miles from Mancheſter, 
and conſiſting of manufacturers and farmers) were ſur- 
veyed. The number of inhabitants was 5097, of whom 
2534 were males, and 2513 females; 1679 were mar- 
fied; and their ages were, under five, 896—from 5 to 
| 10. 
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At Stockholm, in 1763, the inhabitants 
under the age of 5 were only a 12th; 
above 70, only a 46th part of the whole 
number. But in all Sweden, the number 
under 5 was a 7th; and above 70, near the 
32d part of all the inhabitants: and yet 35 
die in the town to 19 in the whole king- 
dom, This may be eaſily deduced from Ta- 
ble I. in the Poſtſcript. 

To the accounts which give the propor- 
tion of inhabitants to annual deaths fo high 
as 50 or 60 to 1, it has been farther ob- 
jected, that if true, it muſt follow, that in 
ſuch ſituations half the inhabitants muſt 
live to 50 or 60 years of age. But were 
this a right inference, there would be no- 
thing in it incredible. For though in moſt 
cities one-half die in the firſt two or three 
years after birth; yet, in many country ſi- 


tO, 764 from 10 to 20, 1011 - from 20 to 50, 1882— 
from 50 to 70, 471—from 70 to go, 73. Of theſe 
2700 at leaſt, or more than half, muſt have been under 
15, and above 50.—See a communication of Dr. Per- 
cival's in the Philoſophical Tranſactions, vol. 66, p. 160, 

I will add here that, according to an accurate ſurvey 
communicated-to me by one of the gentlemen concerned 
in making it, of the townſhip of Leeds, in Yorkfhire, it 
conſiſted (in 1775) of 15216 inhabitants in the town, 
and 1905 inhabitants in the villages and country near the 
town. The number of males was 8112; of femalcs 
9009; of whom 6309 were married; 724 were widows, 
and 417 widowers; 1333 were females, and 861 males 
above 20 who had never married; and 3765 were girls, 
arid 3712 boys under 20. 
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tuations, the greater part live to marry: and 
in the pariſh of Ackworth, particularly, it 
appears with undeniable evidence from the 
Regiſter, that one-half of all born there 
live to the age of 46. It appears alſo, with 
equal evidence, from M. Muret's Tables in 
the Bern Memoirs for 1766, that in 43 pa- 
riſhes in the diſtrict of Vaud, one-half of 
all born there live beyond the age of 41. 
In truth, did all mankind lead natural and 
virtuous lives, that waſte of the ſpecies 
which happens in infancy and childhood 
would not take place, and few would die 
except in old age. The inference, however, 
which I have mentioned, cannot be made 
with reaſon. It is juſt only in the particular 
caſe of an uniform decreaſe in the probabi- 
lities of living from birth to old age; and 
this is a caſe that has never exiſted. In all 
other caſes, there is not any neceſſary con- 
nexion between the proportion of inhabi- 
tants dying annually, and the age to which 
the greater part live. In moſt cities one- 
half, as I have juſt obſerved, of all that are 
born die before two or three years of age. 

But it cannot be imagined, that there is any 
place where ſo many as one-half or a third 
of the inhabitants die every year. 

But to return to Dr. Percival's account 
of the town and pariſh of Manchefter. It 
appears from this account, that the number 
of children under 15 compared with the 

number 
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number of inhabitants between 14 and 51, 
is greater in the country than in the town of 
Mancheſter, in the proportion of no leſs 
than 5 to 4 (a). It follows, therefore, that 
though, in conſequence of a conſtant influx 
of people to the town, it is more filled than 
the country with inhabitants in the moſt 
vigorous periods of life; yet one child in 
four leſs is born in the town than in the 
country. This is a remarkable circumſtance, 
and the reaſons of it muſt be the two fol- 
lowing. Firſt, the town inhabitants being 
leſs healthy, and dying faſter, have not the 
ſame ſtrength of conſtitution with the coun- 
try inhabitants. Secondly, in the town a 
ſmaller proportion of the adult inhabitants 
marry ; and they marry later than in the 
country. The ſurvey fully proves this; for 
it appears, that though the number of in- 
habitants at the moſt common marrying 
ages, compared with the whole number of 
the living above the age of 14, is fmaller in 
the country than the town; yet the propor- 
tion of the married to the living above 14, 
is very nearly the ſame in both ſituations. 


(a) In the town, the number of inhabitants between 
14 and 51 is 13779; and 9575 under 15. In the coun- 
try, the former number is 6481; and the latter, 5545. 
But the laſt number would have been only 4503, had the 
proportion of the inhabitants between 14 and 51 to the 
inhabitants under 15 been the ſame in both ſituations. 
It is owing to this, that the number of perſons in a fa- 
mily in the country is 55; but in the town only 43. 


And 
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And there are more widows and widowers 
in the town than ir the country in the pro- 


portion of near 16 to 11. 


We learn from 


hence, I think, clearly, in what manner 
towns operate in checking population, and 


preventing the increaſe of . mankind, 


Dr. Percival informs us, that the reverend 
and learned Dr. Tucker has been led, by 
ſome obſervations he has made at Briſtol, to 
doubt whether the common opinion is right, 
with reſpect to the diſproportion between the 
number of male and female births; and 
that he, therefore, wiſhes a farther inquiry 
may be made into this ſubject. This has 


induced me to collect the following 


facts, 


which, I think, will abundantly ſettle this 


point. 


In London for the laſt 110 
years, or from 1664 ages 


2 | 
Paris, for 8 years (a), 79693 


Leyden, for 50 years (5), 40773 


Vienna, for 27 years, ending 
: 1746 (c), f 1 67060 
erlin, for 40 years, ending 
1761 (d), , : 71188 
Kurmark of Brandenburgh, 
65 9 years, ending 1759 6 102425 
e), 


Born Males. Females. 


81707 


76481 
44933 


64893 
67431 


96521 


Proportion. 
20 to 19 


25 to 24 
26 to 25 


31 to 30 
20 to 19 
18 to 17 


— 


(a) See Suſin. Gottlicbe Ordnung Tables, p. 16. 
(6) Ibid. p. 17. (c) Ibid. p. 13. 


(4) Ibid. p. 12. 


(e) Ibid. p. 3. 


Dukedom 
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* Males. Females. P 1 | 
Dukedom of Magdeburgh, %4 WIR 
for 38 years, ending 153227 145985 21 to 20 
All 482 2 9 
the 74//an towns; ior 1. | | | 
a courſe of years, (b) | 691826 659072 21 to 20 
In a great number of coun- } | | { 
try pariſhes, for a e 59067 56282 21 to 20 | 
of. years (c), | | 
In the fame country pa- 
riſhes, for another 4 89530 84954 19 to 18 | 
riod of years (d), 2 4 \ 
Leeds, Mancheſter, Coventry, . ! 
&c. for a period of $108784 103449 20 to iq 
years, (e), ; ; 
he ſ. s, fo "> 2 
In jean petiod (J), or ano 57084 54128 20 to 19 f 
| — i: 
Total, 2388950 2271201 20 to 19 
Sweden, for ꝙ yeats, ending ? 1 a 
— vi 9 of ing | 416007 390124 20 to 19 { 
5 4 t 
Mr. Derbam, in his Phyſico-Theology, 
p. 175, has ſtated the proportion of male 
to female births at 14 to 13, and this pro- 
portion has ever ſince been generally re- t 
ceived as the true one; but it appears from f 
this Table, that it ought to have been ſtated Wit 
at 20 to 19, But though it appears, that y 
the number of males born is in this propor- f 


tion greater than the number of females 
born, yet, in moſt places, the number of 


(a) Ser Sun. Geoitlicke Ordnung Tables, p. 5. 
 G) Ibid. p. 8 5 
te) See Dr. Sborr's New Obſervations, p. 27. 31. 
) Ibid. p. 30. (e) Ibid: p. 49. (F) Ibid. p- 
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males living has been found to be leſs than 
the number of females; The reaſon is, 
without doubt, that males are more ſhort= 
lived than females; and this is owing partly 
to the peculiar hazards to which males are 
ſubject, and their more irregular modes of 
life; but it is owing principally to ſome 
particular dehcacy in the male conſtitution 
which renders it leſs durable : For there are 
many obſervations which prove, that the 
greater mortality of males takes place chiefly 
in the firſt and laſt ſtages of life. A few. 
facts of this kind I will beg leave to mention, 
becauſe I have juſt met with them. 

In the pariſh of St. Sulpice, at Paris, during 
zo years, 5 males under a year old died to 4 
temales; But under 10, only 13 males died 
to 12 females (ſee Szſnilch. Tables, vol. II. 
zo.) 8 

la Stoclbalm, during 9 years ending in 
1763, the number of ſtill-borns amounted 
to 666; of whom 390 were males, and 270 
females; that is, 10 to 7. The number of 
the living in that city above the age of 80 
was, in 1760, 332; of whom 248 were 
temales, and 84 males, or near 3 to 1. In 
the whole kingdom of Sweden, including all 
town and country inhabitants, the number 
of ſtill-borns, during the g years juſt men- 
toned, was 19845; of whom 11424 were 
males, and 8421 females, or near 4 to 3. 
The number of the living in the whole 
You the C king- 
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kingdom conſiſted of more females than 
males, in the proportion of 10 to 9. It 
conſiſted of more females turned of 80 than 
males, in the proportion of 33 to 19; and 
of more females turned of 9o than males 
in the proportion of near 2 to 1. See a 
Memoir of M. Vargentin's, in the Memoire. 
abreges de L' Academie Royale des Sciences d 
Stockholm, printed at Paris in 1772, p. 21. 
Having now had occaſion to refer again to this 
Memoir, I will juſt add, that it appears, that 
by the exceſs of the births above the deaths, 
Sweden gains every year an addition of above 
20000 inhabitants; and that in ſix years they 
increaſed from 2323195 to 2446394. Iam 
afraid, were regulations eſtabliſhed for 2 
ſimilar inquiry in this kingdom, we ſhould 
be far from finding our ſtate fo encouraging. 
London alone is a gulph which probably iwal- 
lows up an increaſe equal to almoſt the whole 
increaſe (a) of Sweden. 


RICHARD PRICE. 
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THE following Tables have been ſelectel 
from ſeveral more of the ſame kind in M. 


ta) This is meant on a ſuppoſition which, I think, 
not extravagant, that the annual ſupply of people in ma- 

ture life from the country, to keep up London and its 

environs, is 10,000. In order to provide this ſupply there 
muſt be about double that number born in the country 
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Watgentin's Memoir on the ſtate of popula- 
tion in Sweden. I have inſerted them here; 
becauſe they fully verify moſt of the obſer- 
vations in the preceding paper, and contain 
more diſtin& and authentic information ori 
the ſubject of human mortality than I have 
ever before met with. 


TABLE 


Shewing the Rate of human Mortality in Steger, 


( 


20 


I. 


. pal N 

ng the ave- 
rage of three Number of the living in 1763. 

. | Yours 1761, | 

1762,& 1763. 
Males. }Femal, Males. | Female, 
Still-born, ' 1324] 988j[Born, 472160 448; 
Died under 1 11172] 985 [Living under 1 36094} 35453 
Died betw®. 1 & 3] 4393] 4336||Living bet". 1 & 3| 66059; 672; 
3— F 2206] 2249 3— 5] 66454 6771 
5—10 2151] 2057: 5—10 130019 13075! 
10—15] 933] 834; 10—15 126696 128021 
15—20] 711} 658 15—20] 108312! logos; 
20—25 834] 750; 20—25 92299 10511; 
\ 25—30] 883] 863 25—30| 88056; 101003 
f 30—35 1020] 1146 30—35 85936 9581 
| 354A 955] 923] 35—49] 74826 8143 
| 40—45] 1180] 1170 40—45] 67448 74% 
45—50| 1099] 938! 45—50 523980 59551 
50—55 1280 1113 50—55] 472980 obe 
55—60] 1177] 1097 55—b0| 37086| 4559 
60—65 1580] 1721 60—65 34892 449% 
65—70 1237] 1566 65—70 20649 28964 
70751 33421-2041 70—75] 15454! 3 
75—8c| 1092] 1695 75—80 8858} 1355 
80o—85] 917 449 80—85 1285 7487 
: 8 of 414} 650 | 8 of 1508| 2? 
Above = My 215 379 Above es 527] 9 
2285 of annual deaths, 3677737488 Total of living at allages'1 16 6489112809 


Firſt additional Eſay. 21 


In this Table it is obſervable, that the number of 
the living, in every equal diviſion of life from birth, 
lecreaſes continually till all become extinct; and 
that though the males born are more than the fe- 
nales born, in the proportion of 20 to 19; yet the 
ales living of all ages are leſs in number, in the 
roportion of 1165489 to 1280905, or nearly of 
10 to 11; notwithſtanding which, the males that 
lic annually are to the females as 52 to 53. 
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TABLE. 


II. 


Shewing the Rate of human Mortality at Stochboln. 


Annual deaths, 


— _ 


2 - 


* 


1902 | 8 of living at all ages 


ing the ave- | 
— th Number of the living in 1763. 
years, 1761, 
1762, & 1763. 
Males, |Femal. M:les. | Females, 
Still-born, 54] 43j]Born, 1406] 1340 
Died under 1 567] 489]|Living under 1 684 73; 
Died betw®. 1 & 3] 161] 170j[Living bet®. 1 & 3] 1173} 1348 
0 79 3— 5 1022] 1106 
5—10 71] 72 5—10] 2630 2774 
10—15 4 24 10o—15 3151] 2918 
15—20] 53] 30 15—20] 3018 286; 
20—25 gl 64 20—25 g3o7o| 4056 
25—30 121] 78 25—30 3380 4251 
3035] 14 ie: en 
35—40] 118] 96 35—40] 3019] 3288 
40—45] 140] 115 40—45] 2846] 3130 
45—50 101 84 45—50 1775] 1954 
50-55] 105] 98 one | RS od 
55—bo| Gi 54 55—60 853] 1329 
60—65 79 B88 60—65 826] 138} 
65—70] 41] 54 65—70] 370] 776 
r 70—75 200 $74 
75—80| 28] 59 75—80 128 324 
80—385 18] 45 80—85 55 127 
8590] 7 20 85—90 „ 
Above 90 3] 1i[Above 90 10 22 
Total of annual deaths,| 2068 


— 
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In this Table it may be obſerved, that the num- 
ber living at every age from birth decreaſes only till 
five. Between 5 and o Szockbolm begins to receive 
recruits from the country, and they come in. faſter 
and faſter till 35; after which age it appears, that 
more die than come in; and that the living in every 
| ſubſequent period goes on decreaſing continually Kill 
the end of life. It is farther obſervable, that this 
Table exhibits a greater difference than the former, 
between the mortality of males and females. | 
A compariſon of theſe Tables will ſhew a ſtriking 
contraſt in other reſpects between the ſtate of human 
mortality in the whole kingdom of Sweden and in 
its capital. In order to make this more obvious and 
unexceptionable, I will add the following Table, 


deduced from all M. Wurgentin's Tables taken to- 
gether, " | 


1 n Stockholm for g years 


Females.}} Males. | Females. 

Still-born, rin 4 1 in t in 

Died under 1 of 7 Wn im 44 I in 1 in 
Died annually of the . 

living betws. 1 and 3 PRO | L748 00 $0 

3— $5 [11 in 36 i in 1 in 

5 10 fr i in 76 .I in 1 in 

10o—15 1 in 161 % in r in 

15 20 1 1 in 164 % in i in 

20—25 | in 139 i in I In 

25 30 1 f in 113 i in tin 

JO0— — 1 in 84 [t in 11n 

35——40 fi in 9i ii in I in 

40—45 | in 63 1 in I in 

45 50 11 in 65 |j1 in in 

50o—55 1 in 50 1 in 1 in 

55——60 [11 in 40 i in I in 

6o——65 f 1 in 26 i in in 

6g——70 [11 in 1821 in in 

T0—75 [11 in 1141 in I in 

75—80 [11 in 834i in 1 in 

80——85 [11 in 54 i in 1 in 

85——90 [1 in 4 | in 1 in 

90 I in 23 1 in I in 


15 of all living at all ages 


—— —— ů 


* 36 | in 17% 


1 in 


— 
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4 general Bill of all the Chriſtenings and Burials in 

| the Pariſh of Actworth, in the County of York, 
extracted from the Pariſh Regiſter, for ten Years, 
from March 25, 1747, to March 25, 1757. ' 


— þ RW 
— * * N -» / 


In ten years chriftened, Males 62. Females 65. Total, 1 27. 4 
In ten years buried, Males 58, Females 49. Total, 107. | 


| { Males Fem. Tot. Males Fem. Tot, 
: ee e rn e 
Whereof have diec| And there havedied of, 
Under 2 years old, 6 11 17 Apoplexy, r 
detween 2 and I 123 Cancer, "I $0 
pogo ict 2 |. 21 4 Cholic, 1:0 
re 1 [: 2 3 Conſumptions, | 10 13 
20—— 30 ' 6] 2| 8 Dropſy, "41-1 
30—— 44% 2 3] 5 Fevers, | 23 | 12 
—— 50 Ii} '3 | 14 Infants, | 6] 7 
50 — 6c 9 | 2 | 11 Lunacy, FE-4 97 
* 6o—7c|'g9 | 7 | 16} Old age, | 9 | 15 
70—— 800 9 8 | 17 Palſey, 110 
80—— 901 1 6 7 Quinſey, | © I 
go——1oc| 1 1} 2 Small-pox, 1] © 
. 5 Of the above diſ- 
Of all, in 10 years, 58 | 49 "| tempers, in 10 yrs. g 56/51 


160 Houſes, 12 of which are uninhabited. 


In this pariſh there are 603 Souls of the following ages, viz. 


| [Males Fem. Tot. ew F908: to 
Under 2 years old, 12 | 19 | 31|Between 40 and 50| 40 | 22 | 62 
between 2 and 5 25 | 19 | 44 50 60] 38 | 3371 
5 10 30 | 33 | 68 bo—— 70 25 | 14 | 3 
1020 59 | 58 117) 70 800 4 | 812 
20— 300 55 | 41 96, 80 gol 4 | © 
3J0——40| 26 | 33 59 90 — 10 ©| © 
1 rotal of all ages, 318 285 603 
— — — — 


A general 


A general Bill of all the Chriſtenings and Burials in 
the Pariſh of Ackworth, in the County of York, for 
ten years, from March 25, 175%, to March 25, 1767, 


* 


* 
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In ten years chriſtetied, Males 104. Females 108. Total, 21 
In ten years buried, Males 79. Females 77. Total, 156, 
Fem. Tot. 


1 ³˙· - wank” aan 


Males 


Whereof have died 
Under 2 years old, 
Between 2 and 5 


— 


5 10 


30— 49] 


40—— 50 
50 — 60 
60 — 70 
70 ͤ— 80 
80 — 90 


9o— 100 


— — , 
O0 = co 


— 0 


Onnen 


. 


2. 


| 


Of allagesin 10 yrs. 79 77 


— 


EY 


orders, in 10 years 


: [Males Fem. |Tot 

And there have diedof 
31 Apoplexy, 2| 1] 5 
16 Aſthma, 2 I 3 
1 Cancer, o| 1] 1 
41 Caſualties, AF il 6 
12 Childbed, o| 2| 2 
11 Chincough, 91 2| 2 
64 Conſumptions, | 23 | 15 | 48 
14] Convulſions, 41 2| 6 
261 Diabetes, eee 
21 Dropſy, e 
94 Dyſentery, 119 
3 Fever, 1211123 
— Jaundice, 17 oþ-1 
156 Infants, 7 | 6113 
Lunacy, Q&T 11.1 
Mealles, 94 212 
Mortification, 21; 
Old age, 11 | 19 | 30 
Dy $4 7-1 
uinſey, 1. 4-01-14 
5 — 17161 
Teeth, 5 11 
Of all the above diſ- 80 76 186 


: i 184 Houſes, 11 of which are uninhabited. 
In Gus pariſh there are | 728 Souls of the following ages, viz. 

n rem. drew MajlegFom 5 
Under 2 years old, 31 25 56: Between 40 Aud col 31 38 | 69 
Between 2 and 5| 32 | 36 68' 50 — 60 28 32 00 
e. 60 700 20 | 28 | 
IC 200 50 | 51 101 70 800 7 | 10| 17 
20 —30 44 63 [107 80—— 90 2| 4| © 
30——40] 61 | 62 123 g0——100] of 1] 1 
[Total of- all ages, [339 38 12 


In 1702 there were only eleven children baptized, fix of whom are non 
living in the pariſh, and have reſided here almoſt all the time. 


bs. 


a 


—_— 
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A. . 


Profs of the Inſalubrity of marſhy 


Situations, In a Letter to the 
Rev. Dr. Horſley, read to the 
| Royal Society Fan. 13, 1774, 
and publiſhed in the Philoſophical 
Tranſactions, Vol. 64, P. 96. 


DEAR SIR, 


R. Priefiley's paper on the noxious ef- 
fects of ſtagnant waters, read laſt 
Thurſday to the Royal Society, brought to 
my remembrance a Table exhibiting the 
rate of mortality in a pariſh ſituated among 
marſhes, : which I had ſeen in Mr. Muxer's 
Obſervations, publiſhed in the Memoirs for 
1766 of the Oeconomical Society at Bern. 


I have fince examined this Table, and found 


that it contains a full confirmation of Dr. 
Prieſtley's aſſertions. This pariſh is a part 
of the diſtrict of Vaud, belonging to the 
canton of Bern, in Switzerland, and con- 
tained 169 families, and 696 inhabitants. 


Mr. MuxeT's Table of the rate of mor- 


tality in it is formed from a regiſter of the 
ages at which all died in it for 15 years. 
With this Table he has alſo given Jos 

| from 


2 
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from like regiſters of the rates of mortality 
in ſeven ſmall towns; in 36 country pa- 
riſhes and villages; in 16 pariſhes ſituated 
in the Alps; in 12 corn pariſhes; and in 18 
vintage pariſhes.—From comparing theſe 
Tables 1t- appears that the probabilities of 
living are higheſt in the moſt hilly parts of 
the province, and loweſt in the marſhy pa- 
riſh juſt mentioned. The difference is in- 
deed remarkable, as will appear from the 
following - particulars. One half of all 
born in the mountains live to the age of 
47. In the marſhy pariſh, one half live 
only to the age of 25. In the hills one in 
20 of all that are born live to 80. In 
the marſhy pariſh, only one in 52 reaches 
this age, In the hills, a perſon aged 40 
has a chance of 80 to 1, for living a year. 
In the marſhy pariſh, his chance for living 
a year is not 30 to 1.—In the hills, perſons 
aged 20, zo, and 40, have an even chance 
for living 41, 33, and 25 years reſpectively. 
In the fenny pariſh, perſons, at theſe ages, 
have an even chance of living only 3o, 23, 
and 15 years. 

I am ſenfible that obſervations for only 
15 years, in one ſmall pariſh, do not afford 
as deciſive and ample an authority, in the 
preſent caſe, as there is reaſon to wiſh for ; 
and that, therefore, the perfect exactneſs of 
the particulars 1 have recited, cannot be 
depended on.—They are, however, ſuffi- 
ciently 


| | 
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ciently near the truth to demonſtrate, in ge- 
neral, the unhealthfulneſs of a matſhy ſi- 
tuation, and as the regiſter from whence 
they are derived is the only one, in ſuch 4 
fituation, which I have ever met with, and 
Dr. Alexander's experiments may lead ſome 
to very wrong concluſions on this ſubject; 
I could not help thinking, that there would 
be no impropriety in ſending you the ac- 
count I have now given, If you think it 
of any importance, I ſhall be obliged to you 
for reading it to the Royal Society. 

I cannot help taking this opportunity to 
add my wiſhes, that ſuch regiſters of mor- 
tality as thofe publiſhed by Mr. Muret, 
were eſtabliſhed in every part of this king- 
dom. We might then determine imme- 
diately every ſuch queſtion as that which 
has occaſioned this letter; and know cer- 
tainly, what influence different aits and 
different ſituations have on the duration of 
life. Two ingenious phyſicians, Dr. Per- 
cival at Mancheſter (a), and Dr. Haygarth 
at Cheſter, have lately, with much zeal, 
promoted inſtitutions of this kind; and 3 
great deal of uſeful information may be 

expected from the accurate and compre- 


(a) Dt. PERCIVAL has not ſucceeded at Mancheſter: 
But it has been ſeen, in the courſe of this work, that ! 


have derived a great deal of information from Dr. Hay- 
garth's regiſter. Dec. 1781. 


henſive 


J AG AC R_z 
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henſive regiſters of mortality, which, un- 
der their direction, have been eſtabliſhed in 


theſe towns. But the inſtruction ariſing 
from theſe eſtabliſhments cannot be com- 


plete, till they become univerſal. 
I am, Sir, 


Your moſt obedient 


and humble Servant, 
Newington-Green, 


Dec. 21, 1773. RICHARD PRICE. 


* 
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Short and. eaſy Theorems for finding, 
in all caſes, the Differences between 
the Values of Annuities payable 
Yearly, and of the ſame Annuities 

_ payable Half-yearly, Quarterly, or 
Momently. Communicated in a 
Letter to PAR Pringle, Bart. 
P. R. S. and read to the Royal 
Society, MWov. 9, 1775, and pub- 
liſhed in the Philoſophical Tranſ- 
actions, Lol. 66, Part l. 


HE values of annuities, as given in 

all the common Tables, ſuppoſe them 
paid yearly. But it is well known, that ge- 
nerally they are paid half-yearly, and ſome- 
times quarterly; and that this is a circum- 
ſtance which always adds to their value. 
The difference between the values of annui- 
ties, according as they ate paid in theſe dit- 
ferent ways, I have ſeen no where ſtated 
with accuracy; and therefore, I have thought 
that the following attempt to do this may be 


Annuities 
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Annuities are of two ſorts, They are ei- 
ther payable certainly or conditionally. Of 
the former 'ſort are all annuities which are 
payable at fixed times, without depending on 
any contingency. . Of the latter ſort are all 
annuities on lives. I will firſt conſider the 
firſt ſort of annuities. | 

Let r denote the intereſt of 17. for a year; 
and x the term or number of years during 
which any annuity is to be paid. Let v de- 
note the value of the perpetuity, or the quo- 
tient ariſing from dividing 11. by its intereſt 
fora year. Let y denote the value of an an- 
nuity for x years, ſuppoſing it to be paid 
yearly ; 5 its value, payable half-yearly; 9 
its value, payable quarterly; and m its value, 
payable momently. 


THEOREM I, 


y=P— : =" 
rX%1+rl 


TatoREM II. 


THEOREM 


I — 
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TrzoRzeM III. 


T 


q=P=— N 
1 * 
Ly! 


THEOREM IV. 


1 
M =P. where N denotes the 


number which hath r for its hyperbolic 


logarithm, and rx x 0.43429448 for its lo- 
garithm in Brigg's ſyſtem. 


EXAMPLE. 


Let the rate of intereſt be 4 per cent. and 
- the term 5 years, and conſequently r = 0,04. 
#8 = $5. © = 25. 
Then, y = 4.4518 
þ = 4.4913 
q = 4.5120 
mM 45415 


EN AML II. 


Let the rate of intereſt be the ſame, and 
the term for which the annuity is payable 25 
years. 


5 Then, 
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Then, y = 15.6220 
5 = 15.7118 


q = 15.7094 
m = 15.801 


EXAMPLE III. 


Intereſt being the ſame, let the term be 


30 years. 
Then, y = 21.4822 


e 5 = 21.5491 K 
6 q = 21.582 
m = 21.616 


EXAMPLE IV. 


Intereſt being the ſame, let the term be 
100 years. 


Then, y = 24.505 


5 = 24.523 
q —= 24.532 
m = 24.542 


In the foregoing Theorems it may be ob- 
ſerved, that the ratio to one another of the 
values of annuities payable yearly, halt- 
yearly, quarterly, and momently, is greateſt 
when x is leaſt; that it decreaſes conti- 
nually as x increaſes, till at laſt it vaniſhes 
when becomes infinite or the annuity is a 


A per- 


1 
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perpetuity. Agreeably to'this it appears, in 
the examples I have given, that the values 
in the firſt example differ more from one 
another in proportion. than the values in the 
ſecond example; and that theſe alſo differ 
more than the values in the third; and that 
in the laſt example all the values are nearly 
the ſame. | 
Theſe values computed by Mr. De Motvre's 
rules in his Treatiſe on' Life-annuities, p. 86 
and 124, &c. come out greater when 7 ex- 
ceeds and leſs when 7 falls ſhort of 15 or 
20 years. But thoſe rules ſuppoſe the half- 
yearly and quarterly intereſts of money to be 
leſs than half or a quarter of the yearly in- 
tereſt. For inſtance; the value of an an- 
nuity of 1/. payable half-yearly and quar- 
terly for 50 years is, according to Mr. De 
Mozvre's rules, 21,699 and 21,772, or a 
99th part and 74th part more than the value 
of the fame annuity payable yearly, ſup- 
poſing money improved at 4 per cent. when 
the annuity is paid yearly ; and at 1,98/. per 
cent. when it is paid half-yearly ; and at 
0,98 5 J. per cent. when it is paid quarterly: 
That is, ſuppoſing money improved at a 
rate of half-yearly or quarterly intereſt, 
which, inſtead of being a half or a quarter 
of the yearly. intereſt, is only that halt- 
yearly or quarterly payment which, in con- 
ſequence of being laid up and improved at 
hs. com- 


— a 8 N ws „ A 
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compound intereſt, will in a year amount to 
the ſum that makes the yearly intereſt. It 
is obvious that this cannot be the proper 
method of computing theſe values. But 
not to inſiſt on this; I will next ſtate the 
different values of the ſecond ſort of an- 
nuities; or of Vife-annuities, according as 
they are ſuppoſed to be payable yearly, half- 
yearly, quarterly, or momently. 

Let 7 as before be the intereſt of 1/7. for a 
year; 7 the complement of a given life (a); 
, B. 9 and mn, the values reſpectively of an 
annuity certain for x years payable yearly, 
half-yearly, quarterly, or momently; » the 
perpetuity ; Y the preſent value of an an- 
nuity on a life whoſe complement is 2, 
payable yearly; f the value of the fame an- 
nuity payable half-yearly ; and qand M the 
values of the fame annuity payable quarterly 
and 3 


(a) The complement of a life is, in Mr. De Moore's 
hypotheſis, the number of years it wants of 86. In all 
other caſes, it is double the exgectation of a life; that 
is, it is double the quotient (diminiſhed by + unity) 
ariſing from dividing the ſum of all the living in a Table 
of Obſervations from the age (incluſive) of the given 
life to the extremity of life, by the number of the living 
at that age, See * . in the preceding volume. 


D 3 | Then, 
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82 | 
Then, vp — XY. 


a. 
1272 X þ, 
nr 
. 
=p— Ly 
2 5 
M=P=— — 


EN ANL 1. 


Let the life be ſuppoſed of the age of zö. 
The complement of ſuch a life is so, ac- 
cording to Mr. De Moivre's hypotheſis ; and 
alſo very nearly, according to the Breſſau 
and the Northampton Tables of obſervations, 
Therefore, 7 will be 50. Let the rate of 
intereſt be 4 per cent. or So, o4. P=25. 
5221, 482. 5 = 21,549. 7 221,582. 18 
21,616. See p. 35. 


1,04 
50, 4 


Therefore, V 25 * 21, 482 13, 829 


1 = 
wrote 5050,04 21,549 = 14,010 


1 07 


i 1,582 14, 101 


„616 
X25 — 2 - — 14,191 
5$0x0,04 


EXAMPLE 
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Ex AMF LE II. 


Let the life be ſuppoſed of the age of 61. 
The complement of this life is 25 by 


Mr. De Moivre's hypotheſis and the Nor- 


thampton table of obſervations. Therefore, 
intereſt ſuppoſed at 4 per cent. 


Y = 25 — — BR I5,622=8,753 


25 X ©, o 


KS 25. 15,712 = 8,973 


QE 25 15,769 = 9,072 
M 25 — 25800 = 9,199 


The different values, given by theſe theo- 
rems, (a) of life-annuities payable yearly, 
half-yearly, and quarterly, ſuppoſe nothing 
to be due to an annuitant for that year, half- 
year, or quarter, in which he ſhall happen 


(a) It is of no conſequence that theſe theorems are 
founded on the hypotheſis of an equal decrement of life; 
for taking equal yearly values, (or values nearly equal) the 
differences between them and haf yearly and quarterly va- 
lues are almoſt exactly the ſame, whether they are de- 
duced from real obſervations, or from this hypotheſis. 
——Even in the hypotheſis itſelf it requires a conſider- 
able difference in the yearly value, to produce any mate- 
rial difference in the exceſs of the half-yearly and quar- 


terly values. 
D 4 to 
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to die. If, on the contrary, he 1s to he 
entitled to ſuch part of the annuity as ſhall 
be proportioned to the time which {hall 
happen to intervene between his death and 
the time when the payment immediately 
preceding his death became due; or in other 
words, if the annuity is an annuity ſecured 


by land, - muſt be added to the firſt theo- 


rem in order. to obtain the value of ſuch an 
annuity payable yearly, And in like manner, 


2 muſt be added to the fecond theorem to 
obtain the value of the ſame annuity payable 


half-yearly and - to the third theorem, ta 


obtain its value payable. quarterly. 


The value, therefore, in the firſt exam- 
ple, of an annuity payable yearly on a life 


aged 36 being 13,829 ; its value, it ſecured 


'by land, or to be enjoyed to the laſt moment 
of life, will be 13,829 + = 14, 043. 


— 


21 
250 2 4,11) 


If ſecured by land and payable quarterly, 


its value will be 14,1014 58 


21,582 . 
| 750” = 143155: 
The like values in the ſecond example are 
9,095, 9,130, and 9,151. 

L.ife-annuities payable monthly or weekly 
may be conſidered as of the ſame value with 


nnuitics 
5 annuig 
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annuities payable momently; and it is evi- 
dent, that they muſt be enjoyed nearly to 
the laſt moment of life. hats 
From theſe rules and examples it may be 
gathered, that the difference between the 
values of annuities on lives payable yearly, 
half-yearly, quarterly, and momently, in- 
creaſes continually with the ages; but, if 
not ſecured by land, this difference can never 
be ſo great as a quarter of a year's purchaſe 
in the caſe of annuities payable yearly and 
half-yearly ;  three-eighths of a year's pur- 
chaſe in the caſe of annuities payable yearly 
and quarterly; and half a year's purchaſe in 
the caſe of -annuities payable yearly and mo- 
mently. 

Mr. S:mpfon, in his Treatiſe on the Doc- 
trine of Life-Annuities, p. 78, and in his 
Select Exerciſes, p. 283, hath given a quar- 
ter of a year's purchaſe as the addition al- 
ways to be made to the value of a life- 
annuity payable yearly, in order to obtain 
its value payable halt-yearly ; and three— 
eighths of a year's purchaſe, if its value pay- 
able quarterly is required. But it appears, 
that theſe are too large additions ; and, 
whatever be the rate of intereſt or the num- 
ber of lives, a fifth of a year's purchaſe will 
be generally more than a ſufficient addition, 
if the value of the annuity is defired pay- 
able half-yearly; and three-tenths of a 
year's purchaſe, if the value of the annuity 

18 
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is deſired payable quarterly. Mr. De Moivre's 
rules, in p. 85 of his Book on Life-annui— 
ties, for finding the values of life-annuities 
payable half-yearly and quarterly from their 
values payable yearly, are (till leſs correct; 

for they ſuppoſe the difference .between theſe 
values the ſame, whether the annuitics are 
life-annuities or annuities certain. 

Mr. Dodjon, in the firſt queſtion in the 
third volume of his Mathematical Repoſi- 
tory, hath given a rule for finding the value 
of an annuity ſecured by land and payable 
yearly, which coincides with that here given; 
and Mr. De Moivre, in p. 338 of his Trea- 
tiſe on the Doctrine of Chances, hath given 
a theorem for this purpoſe, which alſo 
brings out nearly the ſame anſwers. But 
Mr. Simpſon, in prob. I. p. 323 of his Se- 
lect Exerciſes, makes the exceſs of the va- 
lue of ſuch an annuity above the value of 
an annuity payable yearly but not ſecured 
by land, double to the ſame exceſs derived 
from Mr. Dod/Jen's and Mr. De Movwvre's 
rules. The truth is, that Mr. Dod/or's rule 
gives the exact value; and that Mr. Simpſonss 
problem gives the adus, not of an annuity 
ſecured by land and payable yearly, but of 
an annuity ſecured by land and payable mo- 
mently ; and alſo, that his method of ſolu- 
tion implies a rate of intereſt ſomewhat leſs 
when the annuity is payable momently than 
when it is payable yearly. 


But 


Third additional Eſſay. 43 


But to prevent all E on this ſub- 
ject, I will ſubjoin the following inveſtiga- 
tions, which will be eaſily underſtood by 
thoſe who are acquainted with the common 
methods of calculating the values of life- 
annuities, | 

Let , as before, be the intereſt of 41/7. for 
a year. Then the preſent value of 1/. pay- 
able at the end of one year, two years, 


1 I " 1 
three years, &c. will be FF 


&c. reſpectively. And the preſent value of 
an annuity certain for z years payable yearly 
is the ſum of this ſeries continued to 2 
| = I 1 

terms (a), or; Wn i rr iS 
In like manner, the preſent value of half 
1/. (that is, of 10s. = J. o, 5) payable at 
the end of half a year, a year, a year and a 


half, &c. reckoning half-yearly intereſt athalf 


(a) In the poſtſcript it will be proved, that the ſum of 


n terms of the ſeries I + 5 2, Ke. is 
1 a a* a a* 
ER 


a—=I anXa—l 


Subſtitute x + r for a, and it will 


. : 
appear, that the ſum of » terms of the ſeries NN. + 
| r 


1 I 2 I 
140 7 1 +15) cada” reife 


the 
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uten. 2 14 42 805 86 0,5 
the annual intereſt, is — : ==. —, c. 


142 79 * 

| | 2 __ - 4 
And the preſent value of an annuity certain 
payable half-yearly for u years, each pay- 
ment to be half the yearly payment, is the 
fam- of this ſeries continued to 2x terms; or, 


0,5 055 egg. 1 
4 * Yr 4 
3 „ i 000.3 
A Ts ©Y 
— - bh. | | 
4 
1 XI＋ 
© 14 % 


By the ſame ſteps it will appear, that the 
preſent value of .an annuity certain for » 
years to be received in quarterly payments, 
each a quarter of the annual payment, is 
— 0, 25 os NO I 


1 1 * by 1752 | * — 7 And 
r eIXIF=k 7X 14. | 


alſo, that the preſent value of an annuity 
certain for z years, to be received in mo- 
mently payments, each the ſame proportional 
part of the yearly payment that the moment is 


of the year, muſt be p — — DN 


PRI EIS. 
1000, &c. 


But, by the binomial theorem, 


TE) 1000, &c, 2 


* ooo, & c. n 77 * 7513 | 
1 7 <2 PTS 
1000, &c.j *' i © 10 283 


nn. 
2&3 * 4 


: definitely 


— 


, &c. which ſeries approximates in- 
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definitely to the number of which vu is the 
hyperbolic logarithm, by Prob. 1. Sect. XI. 
Vol. II. of Mr. Simpſon's Fluxions ; or by 
Prop. 1. p. 40, of his Treatiſe on Trigono- 


metry. Therefore, y— —— 


, I 1009, &c, n 
7 XIX mm 
Co s 


1000, & 


Pn, as explained before. See 
N | | 


p. 34 


It the value of an annuity of 14. for 1 
years is required payable half-yearly, and 
the half-yearly intereſt of 1/. inſtead of be- 


ing half the yearly intereſt (or =), is ſup- 


poſed to be 1 + 705 —1; the anſwer will be 
r &c. conti- 


1404 ir, ft 1407 


0 0,5 6 0,5 — - 
nued to 22 terms = 7 1 
149 —1 IT EXIX VTI —I 
1 I I ; 3 
= 1 AN z; which value is 


2 2X1 +"| —2 
3 I 
to1— = * = (the value of the fame an- 
\ I +7 746 gp 
nuity payable yearly ſuppoſing the yearly 
OO I | 
intereſt of 1/7. to be r) as to , agree- 
| 1 +1] —1 


ably to Mr. De Moivre's deduction in his 
| Treatiſe 
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Treatiſe on Life-annuities, p. 125, 4th edit, 
This implying, in the caſe of annuities pay. 
able half-yearly, a ſmaller intereſt than half 


the yearly intereſt (for 1 + 1 is leſs than 


A gives the difference between their value 
* 


and the value of annuities payable yearly, 
greater than the truth, 

But to return to the inveſtigation of the 
theorems in the former part of this paper. 

Let us again call p the perpetuity, and y 
the value of an annuity certain for 7 years 
and payable yearly ; it is well known that 
the value of 11. payable yearly on a life 
whoſe complement is 7 is (ſuppoſing an 

1 22 


equal decrement of life) ——= + "Ip 
+ —=, &c. continued to x terms (a) 
nX1+r 
1＋ 
7 — X — x 6 
nar / 
In 


(a) See Mr. De Mowre's. Treatiſe on Life-annuitics, 
P- 99, 4th edit. Or his Doctrine of Chances, p. 311, 
d edition, Or Mr. Dodſon's Mathematical Repoſitory, 
ol. II. p. 137. Or Mr. Simpſon on Annuities and Re- 
verſions, p. 14. In conſulting theſe writers, care ſhould 
be taken to remember, that they uſe r to denote the prin- 
cipal and intereſt of 1/. for a year; whereas it hath been 
moſt convenient for me in theſe obſervations to make 7 
ſtand only for the intereſt. In theſe writers, therefore, 
r ſignifies the ſame with 1+7 in this paper; and 7—! 
the ſame with 7. | 3 i 
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In like manner, ſuppoſing money improved 
at an half - yearly intereſt equal to half the 


yearly 


It is ſaid above, that the value of an annuity payable | 
n—1 


yearly on a life whoſe complement is u, is 
nXxX1+Y 


— re ; 
— ＋ + —, &c. continued to x terms. 
nx 1+7| nx1+r, . 
7 n 
This expreſſion is equal to +2 — A 
nXxX1I+r 1 +r 


I I 
ny” - ere Ar 


7 7 
But — 2 $a 
00. 2 " real ＋ N 2 ( 
I 1 1 I 
&.) = =— 


moths ry es ＋ * ? 722 rX1+r FE 
(ſee p. 43.) Alſo, by a theorem which will be demon- 
ſtrated i * * poſtſcript, and putting @ for any given quan- 


3 a 
tit 7 * =, &c, continued to x terms = . 
Pa —7 
n I I a * 
> > wm Cn . Therefore, if 1 +7 1s 
EE 2—1 a 
ſubſtituted for a, and y fo 2 T, the ſum (mul- 
r rx1I+1" 
3 I 2 
tiplied by = L) of 1 terms of the ſeries —— + 4 
1+7r 1+r 
I+r I I 
&c, will come out — * — X ; or 
= 185 1 1 
* I 
1 5 —5 . Therefore, the ſeries = 1 + 


2 


N 
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yearly intereſt, or to , the value of the ſame 
2 | 


l 
— 


74 — 


annuity payable half-yearly, is 1x — 


1* 115 


1 — 1 1 — 4 


, &c. continued to 2 
"IF; NK * 


— 


nA 


nX1+- os nx1+/ 
: 2 


NXI+.- 
2 
OH 4 
—— + "=, &c. continued to 23 
nx1+2| 7 XI+- 


terms. But the ſum of the firſt of theſe two 


N 7¹ 
ſeries, or of i x 4 8 (2 
14% 


nx1+- nN 
2 


- . 
——— + nf » &c, continued to x terms and ſub- 
1 +7] 1 +7 


I I I 
tracted from the ſeries —— ST &c, 
ro 1 +r + I Tr 2 ＋ 1 T7 SP 
continued to n terms; that is, the value of the life will 


I-+r | 8 1 I+r 1+! 
MIDI IO, =, 
1 


K 
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2 

* 3 &c.) is 5, ſee p. 43, &c. 
I+ 1+- 


+ 7 
| 


And the ſum of the ſecond ſeries is the 18 


vie Half the ag of the ſeries - * 


—— 


2 + ., &c. 21). But by the 
(+! 9 2 0 . f 


theorem mentioned in the laſt note, the ſum 
za DTT Ms 2 a 
of n terms of the ſeries =+ = + = , &C. is 
a _ 2 1 + | a 


—— XxX ———— . Therefore 


if 1 + —is ſubſtituted for a, 2x for , and 


þ for - — ——, the ſum of the ſecond 


. | 9 1 7 
ſeries (that is, of i * 2 R 
6. r = 
6 IT 1+ 


2 


— IRS 


, Kc. (za) will come out 1 += X 5 — 


"R 34 | 
„ or — „ þ + þ 2. There- 
2K nr r 


- X 
1+" 


7¹ 
4 


vor. II. E fore, 


+ 0, 
fore, the ſecond ſeries ſubtracted from the 


1 2 ; 
firſt, leaves = — XS bu, 
r ar ar 


agreeably to the ſecond, theorem in. p. 38. 
By reaſoning in the ſame way it may be 


aw - ou - 


: 
6 1 i \ I F 

(5 In; £6 n Sad x | n * 
eaſily found, that Q = pre N 4 ; and 

M ailLagini 1927) 

1000, &c — 

. — Þ — Y 
ME Bn, e pen Tui agree 


- ably to the third and fourth theorems in 
p. 38. 1 2 —— = 1 5 | | 
Theſe theorems, I have Taid, ſuppoſe that 
an annuitant is entitled to no payment for 
that year, half- year, or quarter, in which 
he dies.; If, on the contrary, he is to be 
intitled when he dies, to ſuch a part of the 
_ yearly, half. yearly, or quarterly payment as 
ſhall bear the ſame. proportion to the ſaid 
payments reſpectively, as the intermediate 
time between the Jaſt payment and his 
death bears to the whole year, -half-year, 
or quarter; in this cafe, ſuppoſing the an- 
nuity payable yearly, it is evident, fince 
there is the ſame chance for his dying 


in one half of any year as in the other, 


that he will have an expectation of half a 
year's payment more than he would be 
otherwiſe entitled to. But the value ot 
half 1/7. to be paid at the death of a perſon 


whole 
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yhoſe complement of life is * is * * 


1 
— +} X 2 — +4 , &c; 
x17, \ | ' n XII | N 11 26 
continued to 7 terms @) — 2. 
L 


In like manner, a perſon who enjoys an 
annuity ſecured by land, payable half-yearly, 
will have an expectation of a quarter of a 
year's payment more than he could be other- 
9 intitled to; the value of which is 


mn = + S775 &c, continued 5 
172 3 Fi 


21 terms = — a. By the ſame reaſoning it 


Tepper, that 4 25 18 the addition to be 


7 


made to the value of an annuity payable 
quarterly, in order to obtain its value when 
ſecured by land, | 


#* SS + & © *® 


1 


IN the note p. 43, the expreſſion 5 
—— x 


2 N 


- is given as the fum of n terms 


of ihe Series? — = + = + T - + * CC, to , 


a 7 1 I 
and the expreſſion = — — X 


(a) See Page 43, &c. 
E 2 


52 Third additional 270. 
x == is given, in p. 82 as the fur of 


4 —1 

n terms of the feries E434 3 + — 7 &c. 
82 2 a* 

The following inveſtigation "of theſe theo- 
rems being very eaſy, will not, perhaps, be 
unacceptable to thoſe who have ſtudied this 
ſubject. 


a* 
„„ 
ge 0 + , &c. 22 
Then aXa=1+ — + _ e. to. 
3 4—1 
1 99 
and A X 4 1124 72 Kc. to —. 
1 
TE — 
4 3 i 
and AXa=aA(=AXxa=l)=1I- +» 
| a" 
Therefore, a= — —— x 6 which is 
a a—I 4 a—1 


the firſt theorem. 
Again, AXa=l + = += + 5 &- 1 


4—1 


and BXa=1+ =+ = beet, 


Therefore, BX@—AX@= = 7 + = = + >, Kc. 


to ==. 


To 


Third additional Eſay. 53 
To both fides. of the laſt equation add - 2 
and it will en that 


r 
e a+ 5 +» Kc. 
N—1I 7¹ 
to — + — = B. 
8 


Therefore, B x- B BNA IS ANA =; 


an 
AXa n 


2 — 1 an ＋ 1. a 4 


and B = 


For A, in this laſt equation, ſubſtitute its 


I 
equal, or — A wha 


— and the reſulting 


n 0 8 X 
= ST 1.) an 


equation will be 


a 


=: = B, Which is the ſecond theorem. 


When 7» is infinite, all but the firſt 
terms in both theſe theorems vaniſh ; and 


therefore, is. the ſum of the ſeries 


at | 


8 1 
4 


— +7» &. continued infinitely ; and 


- is the ſum of the ſeries — + — + 2, &c, 


| tans I | 
continued infinitely. 
By a like deduction, its 


2 I= 355 5 4, &c. to, 


E 3 and 


LA 
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at 


* * 
and b *. . AXINE 4 — — , &c, 


— A2 | 

to =, it may be found that c = N 1 
Y* „5 w— 2 
ba. , atid D= e — 2 n 
a"+1. 4" a—L 56.3  PFlag: 


And conſequently, ſubſtituting the values of 
A and B, . that 


5 ir bh „ 4 ' mY I 
D If #7 3 * — — 1 ** 
3a"n+3an 2 4 +4d* +a I 0: 
X — 5 
a” | a—1|* TR, a——11}* _ F 


| fince all but the firſt terms in theſe expreſ- 
- ions vaniſh 7 n is alter that the ſum 


of the ſeries 2 + * + £ 25 Io &c. continued in- 


| finitely 18 = and that the form of the 


Gries? 4.2 + = ud ce. continued infi- 
NR 1 
nitely is L. 

«nn G1} 


Theſe are all the "EY neceſſary for 
calculating the values of annuities. on ſingle 


Ares; and on * two, or three joint lives, 


1 : | upon 


Thirg end Eſſa I. 5 5 


WS» «+ 


upon tl the hypotheſis of an equal decrement 
of life. nns TT BR B35 


""'$Suppoſing 2 the intereſt of 1. for a e 


a * a 
* 1. C7 Ii 


{ m of terms eries = — 
the ſu : 3 of the ſe ies my 5 + 
1 31 „ ©) + DAK | 


B pb; Wer is the, Went value of an an- 
— 4 
AZ + xi er ee to 7 terms) i is the 
ch Ae 

preſent value of an annuity certain beginning 
with 11. and increaſing to 24. the ſecond 
year, to 3. the third year, &c... 

If this laſt annuity is pot an annuity cer- 
tain , far a given term, but a life annuity, 
the value. of it (ſuppoſing » the .complement 
of the life, A the value of an annuity certain 
for n years, G the value of two equal joint 
lives whoſe common complement is n, P 
the perpetuity, and p the value of 10. to be 


received at the end of x years) will be A- 
Xn+nXpXP—AXPXITSr. | 


nuity certain for 1 years ; ; and - 


EXAMPLES. 


Let the term be forty-one years, and the rate 
of intereſt 4. per cent. 


The value of an annuity of 1/7. certain 
for this term is 20/. 


E 4 The 
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The value of an annuity certain for the 
ſame term, and beginning with 1/. at the 
end of the firſt year, but increaſing to 20. 
at the end of the ſecond year, to 31. at the 
end of the third year, and ſo on till it be- 
comes 41. at the end of the forty-firſt year, 
is (by the Second Theorem, putting 1 +7, 
or 1,04 for a) 3141. 10g. 

The value of an annuity increaſing at 
this rate without end is 650/. 

If the, annuity is a life-annuity which is 
to increaſe at the rate of -1/. every year dur- 
ing the whole poſſible continuance of a life 
whoſe complement is forty-one years (or 
whoſe age, according to Table VI. in the 
collection of tables at the beginning of this 
volume, is forty-five), the preſent value of 
it will be, by the laſt theorem, 135/. But 
a much fimpler rule. for finding the values 
of annuities of this fort will 'be given in 
the following notes. See Note I; and alſo 
Mr. Morgan on Aſſurances, p. 119. 
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N Note (A). See Queſtion III. Page I — 
7 ET E be any given expectation of Life; and 


x p will be the number of perſons 


alive at the end of x years, ariſing from p perſons 
left annually as widows (or added annually to a 


town or ſociety) at the age whoſe expeZation is E. 


The maximum, therefore, is always pE—, In Mr. 
De Moi vres Hypotheſis, E is always + the difference 
between the given age and 86. See the Note, page 2, 
and the latter end of the note in page 37. Vol. I. 
See likewiſe the beginning of the Firſt Eſſay, in 
Vol. I.; and note (K), in the following Notes, 
where the inveſtigation of this rule will be given. 
It will not be amiſs. to give the following ex- 
ample of the application, of this rule. | 
At the time of the commencement of the 
ſcheme among the miniſters and profeſſors in 
SCOTLAND for making proviſion for their widows, 
it was neceſſary, that a calculation ſhould be made 
of the number of widows that would be upon the 
ſcheme at the end of every year till they came to 


a maximum, on the ſuppoſition that, (agreeably to 


what particular enquiry had ſhewn to have hap- 
pened for many preceding years,) 20 new widows 
would be left every year (a). In order to make 


(a) For the laſt 3 5 years and eight months; that is, from the 


commencement of the ſcheme to the preſent time, this number 
has been 1918 


this 


* 


5. en eee ES. 
this caleulation, let. 4 of the a0 idows be ſuppoſed 


to be under 32 years of age when left; and let 28 


* 116—10 1: — 
„Fx 40, or 36.55. . The number alive at 

3 HIS 108-2333: e leu 

the end of 20 years, will be ITE 22 80, or 66.2. 


At the end of 30 years, the number alive will be 
89; of 40 years, 104.82; of 38 years 116 — 
Theſe numbers, found in the ſame way, for the 2d 
claſs, (E being 25.5;) at the end of 10, 20, 30, 40, 
and 51 years, will be 36.7 —64.31 —84.7—97.25— 
102. — For the ;d claſs, (E being 21.5) at the end 
of 10, 20, 30, 40, and 43 years, 35.34—61.4— 
78.13 —8.6—-86—— For the 4th claſs, (E being 
17) at the end of 10, 20, 30, and 34 years, 34.11 
—56,47— 67 —68 — For the 5th claſs, (E being 
11.5) at the end of 10, 20, and 23 years, 31.3— 
45.2—46 The whole number, therefore, con- 
fiſting of all the claſſes, will come to a maximum 
nearly in 38 years; and the totals in life, at the end 
of 10, 20, 30, 40, 50, and 58 years, will be 

173.37 — 293-58 — 364.83 — 401.67 — 418. 
Theſe determinarions ſuppoſe none to marry, 
In 10 years, from 1757 to 1767, I have been in- 
formed, that but ꝙ widows married. Let us then 
ſuppoſe, that one widow. of the firſt claſs marries 
every year; and let all that marry, be ſuppoſed 
ro continue, one 'with another, 5 years in widow- 
| 2 f hood 


i 
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wie before they marry. On theſe ſuppoſitions, 
the ſoregoing totals will, at the end of the ſame 
periods of years, be 169. £3 — 205 2p G— 
380.47 894. | 

Theſe calculations are made tom Mr. De 
Moi ure s Hypotheſis.  Had' they been made ex- 
actly from Dr. Halles, or the Northampton Table, 
the reſults would have been very nearly the lame. 

See more on this . in N ote F, 


Note 


N Tes. 


Note (B). Queſtion VI. Page 21. 


- 


. 5 — r ſignify the ſum of 11. and its intereſt, 


for one year. The value of a life, whoſe 


_complement is u, being (by Mr. De Moivre on 


Annuities, th edition, page 14, and p. 100.) 
n— t —2 —3 „—4 


— + — + + 7 &c. the preſent va. 


lue of the remainder of it after te years muſt be 


3 — & 3 1 HZ 
m— Ky W 1 — — 
2 . hich is equal to = „ 


r + + ant. 5 &c. 


2 2 mr 3 


Now — is the preſent value of 11. due at the 


end of two years. — — is the probability that a 


life, whoſe complement is 2, ſhall continue two 


years, and — + === + == » &Cc. is the va- 
n—2r tl—2* NV n—2r* 

lue of a life two years older than the life whoſe 

complement is 2. And, therefore, (ſince any num- 

ber of years leſs than z may be ſubſtituted for two 

years) the firſt rule given in this Qneſtion is right. 
The ſame proceſs, applied to joint lives, will 

demonſtrate what is ſaid in the Scholium. 
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— -- "a - — Rn 
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Note (ehr. See Queſtion VIE. Page 22 


ET the W of any two aſt 7 
 Tives'be n and m. The preſent value mr the 

firſt poſſible payment of an annuity to be enjoyed 
by the life whoſe complement is , provided both 
lives continue 7 years, and the life, whoſe comple- 
ment 18 u, ſurvives the other after that term, is. the 
probability, that the life of the expectant ſhall 
continue 8 years, and the other life 9 years and 


then fail! in the 8th year, multiplied by = 1 Th or by 


1, ee for 8 years, — The probability that 
5 Kei of the expellant ſhall continue 8 years is 


The n that the other life ſhall con- 


tinue 7 years 8 „ The probability that it wall 
m 


continue 7 years, _ fail in the 8th year, is 


==> 1 1 — == The probability, therefore, 


that the life cf the expeBant ſhall continue 8 years, 
and the other life continue 7 years and fail in the 8th, 


is = * 5 and the preſent value of the firſt poſſi- 


ble payment of the annuity ſuppoſed, is = X - 


See The Doftrine of Annuities, by Mr. Simpſon, 
15 6—15, or his Sele Exerciſes, p. 315, &c. 


like manner, the TX value of the 2d pay- 
ment, at the end 0 


the gth year, may be found 
to 


wes — 


4 ted Ty tc. 22 dank i ** — — 
63 
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and the ** value of all. the poſſible Payments, 


m „ 2 
K 1 TSX =, 


. . 
+ - 
—— on 7 © 


fo 208522975 206-26 19-20, rr m7" 
&c. is: the value of an annuity for a life ſeven 
years older than the expectant, after another life 
ſeven years older than the life whoſe complement 


l = * == 2 15 the probability that, both 


is n. ; 
the 8 lives ſhall continue 7 years. And - 


is the value of. 11. due at the end of 7 years. T he 
rule, therefore, given Tor "adds queſtion, is 
rige 4; 

This EIS as = as that in the laſt 
note, is, for the ſake of more eaſe and clearnels, 
applied to the hypotheſis of an equal decrement of 
life. It does not, however, depend upon it, but 
may be e to 1 table of obſervations, 


— <2 2-8 wy + 2 —— —— — e 


i A 1 
NO 8 
* : 


* « # , : * % # . « 
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15 7 Note (D). Queſtion IX. Page 29. 
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JF ET the complement” of any two aſſigned Itvss 
be n and m, and the given term be ſeven 
years, as in Note (C). « The probability that the 
former life (ſuppoſed to be the life in expectation) 
hall laſt 8 years, is, by Mr. De Moore's Hyp6- 
| | 2) Bas {4.22301 rift 
theſis, =; and the probability chat the latter 


* 8 
life ſhall fail in 8 years, is ; and the firſt Pay- 


ment of the annuity mentioned in this queſtion, 
depends on the happening of both theſe events, 


the probability of which is 2 x A : 
n m 
The preſent value, therefore, of the firſt poſſible 
payment of the annuity is =D X 5 In like 
nr m 


manner; the preſent value of the ſecond poſſible 


payme..t is —> X =; and of all the payments, 


= at atoms e. But 
rs m  nr* REP nr* * 71 and —> X 
Ju gy 2,599, 7 ; 

rr. The foregoing ſe- 


; : ; i 
ries, therefore, is equal to the two ſeries's -# 


1—8 WE * N | 
Mo + = 3 * , &c. and > 


ur mn ur- m ar 


X 


—_ 


* — cc. which is the very 
Zr 

rule given for ſolving this queſtion, : as. vill appear 
=o Nee 5 (B) and 1 5 ro 


'4 
+ 4 # 
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NOTE 8. 65 

Note (E). See the Scholium to Queſt. X. 
CCORDING to the calculations, the time 
A in which the firſt yearly payment of a rever- 
onary annuity becomes due, is the end of the year 
in which the event happens that entitles to it, how - 
ever little or much of the year may then happen to 
be unelapſed. And this, likewiſe, is the time 
when a reverſionary ſum becomes due. Thoſe who 
know how the calculations of the values of rever- 
ſions are inſtituted, muſt Know this. But an an- 
nuity, the firſt payment of which is to be made at 
the lame time with another payment of a ſum in 
hand, ſufficient to buy an equal annuity, is worth 
one year's purchaſe more than that ſum. For 


inſtance. Reckoning intereſt at 4 per cent. and r 
being 1/. increaſed by its intereſt for a year, or 1.04 


+= + . &c. = 251. is the preſent value of 


an eſtate of 11. per annum for ever. That is, it is 
the value of it, ſuppoſing; the firſt rent of it is to 
be paid a year hence,——lIf the firſt rent is to be 
received immediately, or at the ſame time with 
another payment of 257. it is worth one year's 
purchaſe more, or equivalent to 267, 1 have 
not found, that any of the writers on annuities and 
reverſions, have attended to this obſervation, It 
ſuggeſts a correction neceſſary to be applied to the 
common ſolutions of ſeveral important problems: 
particularly to the 2 1ſt and 2 2d in Mr. Simpſon's Trea- 
tiſe on Annuities, and the 26th, 27th, 32d, 33d, and 
40th problems in his Select Exerciſes; and to all other 
problems of the ſame kind in other writers. There 
Vor. II. * | can 
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can be no great occaſion for being more explicit. 
It will not, however, be amiſs to add the following 


* 


- I of 2 7 N FO *4 +. 
demonſtration. : — is the preſent. probability 


that a life whoſe complement is » will fail in any 


one aſſignable year of uration. S* ＋ 


＋ =; &c. (1), or the preſent value of 11. per an- 
nr | + 4 6 


num for n years, multiplied by . is the preſent 


value of the ſum or legacy denoted by 8, payable 
at the failure of the given life. Therefore, (u be- 
ing 36; the life 30; intereſt 4 per cent. g 1. o; 
the ſum 25/7.) the value of the expectation, by 
Mr. De Motvre's hypotheſis, is 9.919. 

Further. The value of 17. to be received at the 
end of a year, provided the life whoſe complement 
is » fails, is the probability of the failure of the 
life multiplied by 1/7. diſcounted. for a year, or 


n—k I . 
12 >. In like manner; the value of 1/. 


to be received at the end of two years, if the ſame 


; N f —2 1 | 
life fails in 2 years, is 1 — — X —. And, there- 


fore, the value of all the poſſible payments of an 
eſtate or annuity of 11. for ever, to be entered 
upon after the given life, is 1 — 1 1 


11 +1 : 
1 


— — 


n +2 


— X 7 +1— = X A, &c. (0 + — + 


1 & n-—1 A —2 
s &c, ot > +75 Þ+ , & m 


= „Kc. that i is, the value of the life fubtraQted 


Fare the perpetuity ; or, in this example, I. 14. 684, 
(the yalue of a life at 30) ſubtracted from 25; that 
is, J. 10.3 16. But 10.316 is to 9.919, in the ſame 


ratio with 104.to. 100, or 26 to 25, agreeably to 
the rule i in the Scholium. 


— 
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Note (F). Queſtion XIII. Page 44. 
HEN I here call 48 the mean age of all mar- 
ried men, and 40 the mean age of married 
women, I do not intend to ſuppoſe, that there are as 
many martied perſons who exceed thele ages, as 
there are who fall ſhort of them. It is likely at the 
latter are moſt numerous; and it is neceſſary that 
this ſhould be the caſe, to render the ſuppoſition I 
make juſt.— If all marriages commenced at 33 for 
the man, and 25 for the woman, one half of them 
would be diffolved by the time the men were 30, 
and the women 42; for (by the Hypotheſis, and 
alſo nearly by the Breſſate, Norwich, and Northamp- 
ton tables) there is an equal chance for the joint 
continuance of two lives, whoſe ages are 25 and 
33, ſeventeen years. Forty-two and fifty then 
would be properly the mean ages at which widow- 
hood would commence : meaning by theſe © the 
ages on each ſide of which equal numbers are 
left widows and widowers.” But, tho? in this 
caſe half the marriages of every year would be diſ- 
folved in 17 years, they would not be all diſſolved 
in twice that time. So far would this be from 
happening, that about a 7th part would continue 
beyond twice 17 years; nor would it be certain, 
that they would be all diſſolved till near the ex- 
tremity of the poſſible extent of life, Tho), there- 
fore, an equal number of marriages would be dil- 
ſolved, or an equal number of widows and wi- 
dowers left before 50 and 42 and afterwards, yet 
the ages of the latter would, one with another, 
much more exceed go and 42, than the ages ot 
the former (that is, of the widows and widowers left 


3 before 
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before o and 42) would fall ſhort of them. And the 
number of marriages alſo in the world, amgng per- 
ſons of greater ages than theſe, would be much 
fewer than among perſons of leſſer ages. In other 
words: The period, at which the marriages that 
have been contracted are half diſſolved, is not the 
period at which the number of marriages conſtantly 
exiſting is equally- divided, but this period falls 
ſome years ſooner ; and the period I have in view 
falls in that part of the interval between theſe two 
periods, where the greater ages of the marriages 
on one fide, are juſt enough to compenſate (in ſuch 
a calculation as that I have given) their deficien- 
cies in number, compared with the number of 
marriages on the other ſide, _ 3 

In ſhort. Suppoſe 335 marriages every year, 
between perſons 33 and 25 (4). In 12 years there 
would be half as many in the world, as could 
poſſibly ariſe from ſuch a number of yearly wed- 
cing In 17 years, half every ſet would be ex- 
tinct. The expeation of every marriage would be 
19 years, by prob. 21 of Mr. De Moivre's Treatiſe on 
Annuities, or by the note (K) in the following notes: 
That is, taking them all together, they would exiſt 
juſt as long as an equal number of /ngle perſons, 
| ſuppoſed to be ſure of living juſt 19 years, and no 
more : or, as long as an equal number of lingle per- 
ſons, all 48 years of age, ſuppoſed to be ſubject to 
the common laws of mortality. One with another, 
then, they will be all extin& in 19 years; the 
marriages which continue beyond this term, tho? 
fewer in number, enjoying among them juſt as 


(a) In the Pais de Vaud, Switzerland, the mean age at which 
women marry, is nearly the very age here mentioved : But it 
will be ſhewn in the Supplement, that the expectation of mar- 
nage there is no leſs than 23 years and 4 ; fo much higher are 
the probabilities of life in the country than in 79wns, or, than they 
ought to be according to Mr. De Motpre's Hy potheſis. See p. 268. 
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much more duration, as thoſe that fall ſhort of it 
enjoy leſs. Wi Jews, then, at a medium, will com- 
mence widowhood at 44 (that i 1$,25 increaſed by 19) 
years of age, and widowers at 52, The values, there. 
fore, of the lives of the former, when they commence 
widowhood, will, one with another, be the ſame with 
the value of a life at 44; or, en intereſt at 

4 per cent.) 12.5 years purchaſe, in one preſent pay- 
ment, (the annuity to begin at the end of a year); 
and their expectation of life will be 21 years, or half 
the difference between 44 and 86. The value of 
the lives of the latter will be 10.92, and their ex- 
Pectation 17 years. he whole number of marriages 
conſtantly exiſting, which would reſult from 33 
ſuppoſed to commence annually, would be 19 Xx 35, 
or. 665; and 53 years (the difference between 33 
and 86) would be the time in which they would in- 

creaſe to this number The chance of ſuryivorſhip 
would be the odds of 69 to 53, by prob. 18th, 
Mr. De Moivre on Annuities , „that is, in 53 years, 
35 relidts of theſe marriages would be left every 
year, and the number of widows would be to the 
number of widowers, as 69 to 533 or 19.8 widows 
would be left annually, and 15.2 widowers. The 
maximum of widows in life together, if none mar- 
ried, would be 219 19,8, or 416; and they 
would increaſe to this number | in 114 years (or 61 
Fears after the number of marriages had arrived 
at a maximum) —— The maximum of widowers would 
be 1. 2K 17, or 258; ; and they would increaſe to 
this number in 105 years. 

An caſy method may be hence deduced of ſolv- 
ing the queſtion which occaſions this note if 
ric nua ber of the members of the eſtabliſhment 
| have ſuppoſed - is 665, and the mean ages at 
WH C1 mai), o: may be deemed to commence are 
25 and 43) 19.8 Widows will (it has Jul appeared) 
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be left every year; and the values of their lives, 
when they commence. widowhood, will be, one 
with another, 122 years purchaſe, An annuity of 
20, will, therefore, be worth, to each widow, 250/. 
and 19.8 ſuch annuities. muſt be worth 49501. 
which, .conſequently, is the annual income neceſ- 
ſary for the ſupport of the eſtabliſhment, the firſt 
payment to be received immediately: or J. 7. 44 
from each of the 665 members; which anſwers 
nearly to the determination in Vol. I. p. 44. 

In the laſt Eſſay in Vol. I. p. 370, it has been 
ſhewn, that obſervations determine the chance of ſur- 
vivorſhip in favour of the wife in marriage, to be 
really ſo great as 3 to 2; and in ſome circumſtances 
greater. I have alſo there obſerved, that in order to 
account for this from the difference of age between 
men and their wives, this difference muſt be at leaſt 
12 years, and the mean ages of all who marry an- 
nually muſt be ſuppoſed to be about 23 and 35. In 
this caſe, 19, as before, will nearly be the expeFation 
of all marriages. The mean age at which widows 
and widowers will commencè fuch will be 42 and 54. 
The number of annual marriages neceſſary to keep 
up 665 marriages conſtantly exiſting, will be 35. 
The number of widows left annually, by ſuch a 
number of marriages, will be 21; and the values 
of their lives, at the time they commence widow- 
hood, will be 12.85 years purchale by the firſt of 
the following Tables; and therefore, the whole 
annual income neceſſary for the ſupport of the ſup- 
poſed eſtabliſhment, will be 5397/4. or an annual 
payment, beginning immediately, of /.8.11 from 
each member The number of widows on ſuch an 
eſtabliſhment will, in 6 3 years, grow, if none marry, 
to 462 and the number of widowers to 224. ——lc 
may be depended on, that all this would happen as 
far as Dr. Halls Table, or the Tables for Norwich 
and Nertbampton, exhibit the true ſtate of human 
mortality. 


$$ Among 
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Among the miniſters and profeſſors in Scor. 
LAND; the number of married men being 66), 
or nearly that here mentioned, the number of 
annual weddings has, for many years, been at 
an average 30, and the number of widows left 
annually 194; and, therefore, the chance of ſur- 
vivorſhip in favour of the wife, as 19.2 to 11.8, or 
5 to 3. This is not more different from the reſults 
I have given, than might have bean expected; 
and the chief reaſon of the difference 1s, that the 
expectations of ſingle and joint lives among the mi- 
niſters and their wives in ScoTLAND are greater 
than thoſe given by Dr. Halley's, and the other ta- 
bles of obſervation — Theſe tables give the ex- 
pectations of lives as they are among the bulk of 
mankind in moderate towns. The expectations 
of lives among the better ſort of men, livin 
moſtly in country villages and pariſhes, are . 
greater. The fact is, that among the miniſters in 
Scotland, the expectation of a 75 life, at the age 
of 27, is near 4 years greater; and, of joint lives, 
about three years greater, than the ſame expecta- 
tions by Dr. Halls Table. See the latter end of 
the laſt Eſſay in the former Volume. 

I cannot help juſt mentioning another remark 
here. It may be obſerved, that ſuppoſing no 
ſecond marriages, and, at the fame time, that the 
odds for the woman's ſurviving in marriage is 3 to 
2, the number of widows in the world would be 
double the number of qwidowers. But it has been 
found, in fact, that the number of widows is, in 
ſome ſituations, five times the number of widowers. 
How this is to be accounted for, I have ſhewp in 
the Eſlay juſt referred to. | 


Note 
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Note (G). Queſtion XIV. Page 48. 


'ET yr be 1. incteaſed by its intereſt for one 
L ear; t the given time or number of years 
or which the aſſurance is to be made; a, 5, c, &c, 
the probabilities taken out of a table of obſerva- 
tions, that the perſon whoſe age is given ſhall live 
I, 2, 3, &c. years; and P the probability that he 
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= X . + — + > &c. will be the exact value 
of an annuity to be entered upon at the failure of 
the given life, provided it happens in f years, 
And the rule is nothing but this value expreſſed 
in words. In a ſimilar manner may be demon- 
ſtrated the other rule for finding the values of 
allurances for a given time, on two joint lives, or 


the longeſt of two lives. 


* — 
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Note 


Note (H). Queſtion XV. Page 56. 


E Tr fignify as before; S the given ſum to 

be aſſured ; , the given time; N and u the 
number of the living in the table of obſervations, 
at the age of B and A reſpectively; A, B, C, &c. 
and a, B, c, &c. the number of the living in the 
table, at the end of 1, 2, 3, &c. years from the ages 
of B and A; D, D, D, D, &c. and 4, d, d, d, &c. 
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the decrements of lite in the table, at the end of 
1, 2, 3, &c. years from the ſame ages. Then, by 
reaſoning in the ſame manner with Mr. Simpſon, in 
p. 316, &c. Select Exerciſes, it will appear that S x 


Axd Y BNA Cxd | 1 Dy 

x I i + 
Ne” 3 Is &c. (t) +5 X 2Nar + 
54 "Dd. 1 
r . &c. (f) = Xx Nr + N + 
TT CET 


N- &c. (t) + 2N X nr. IF» &c. (2). This 


is the exact anſwer to Queſtion XV. and the rule 
is as near an approximation to it as there is reaſon 
to deſire. | 

In the ſame manner, retaining all the ſame ſym- 


bols, it may be found, that the anſwer to Queltion 
AY1, ig - 


Dd. | d P 5 

Sx N + Nr + N Ne 
. 

(1, Se. 1 Na * r 6 


(t—1) 
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&c. ({—1) + N X ww + _ > &c. (1). 

D DTD D+D+D | > 
But Ny * 2 + , &c. ( —1) is the 
ſame with the exceſs of the value of an annuity 
certain for a number of years leſs by one year than 
the given term, above the value of an annuity on 
the life of A, for the ſame number of years; from 
whence the reaſon of the rule for ſolving this 
queſtion may be eaſily diſcovered. | 
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Note (I). Page 130 and 177. Vol. I. 


UPPOSING r to ſignify as in the laſt notes, 
and u to be the complement of a given life; 
the preſent value of 11. 21, 31, &c. payable at the 
end of 1, 2, 3, &c. years to / years, but ſubject to 
failure when the life fails, 1s _ + — + 
COLON L FL 403 

£322 &c. continued to : years; which expreſ- 


ar 


ſion is equal to » X —— + — * _ „c. (t) 


„el 
¹ N * 7 == —_— 5 &c. (7). 

To find, therefore, the value of an annual pay- 
ment dependent on a given life, to begin with 11, 
and to increaſe at the rate of 1/, every year after 
the firſt, for a given term; find the value of an 
annuity on the given lite for the given term ; and 
alſo the value for the given term of an annuity on 

two joint lives both equal to the given life. The 

difference between theſe two values multiplied by 
the complement of the given life, will be the va- 
lue ſought. If ſuch a courſe of payment, in- 
ſtead of beginning at the end of a year, is to begin 
immediately, and to be made at the beginning of 
every year till . ＋ 1 payments are made in ? years; 
add to the preceding value the value increaſed by 
unity of an annuity on the given life for 7 years, 
found by Queſtion VI, and the ſum will be the 
value fought. And this value, divided by the 
. preſent 


TT 5. © 
preſent value of what may happen to remain of the 
given life after z years, found by the fame queſtion, 
wil 22 the annuity to which ſuch a feries'of in- 
creaſi 


ug annual payments, beginning immediately, _ 


will entitle for the remainder of the given fife after 
merh e OUIIISN 1D02 
"If ſuch a courſe of payment is to begin at the 
end of a year, and to be continued during life (that 
is, if =) it is obvious, that its value will be the 
complement of the life multiplied by the diffe- 
rence between the value of the life, and the value 
of two joint lives having the ſame common age 
with it; and that if it is not to commence till the. 
end of a given number of years, its value will be 
the value for a life ſo many years (leſſened by one) 
older than the given life, and multiplied by the va- 
lue of 1/. payable at the end of a number of years 
leſs by one year than the given number of years, 
and alſo multiplied by the probability that the 
given life will exiſt for the ſame number of years. 
——Suppoling, for inſtance, the given life 30 years 
of age, and fach a courſe of payment to begin 
when it has completed its 56th year, the value 
would be the value of a life aged 55, diminiſhed 
by the value of two joint lives both 55, and the 
remainder multiplied by the complement of a life 
aged 55, and alſo by the product of the probability 
that a life aged go will exiſt 25 years into the va- 
lue of 11. payable at the end of 25 years. The 
value thus computed will, in this caſe, come out 
19]; nearly, in a ſingle preſent payment, reckoning 
intereſt at 4 per cent. and taking the probabilities of 
the duration of life from the Northampton Table of 
Obſervations. : 


With 


C 
With the aſſiſtance of theſe rules, all that is ſaid 
in Vol. I. p. 139 and p. 177, may be inyeſtigated. 
But more particular directions for computing the 
values of annuities of this ſort may be found in 
Mr. Morgan's Treatiſe on Life- Annuities and Aſſurances, 
p. 119, &c. | 434. 


Note 
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"Not 60. 855 Eflay I. Page 236, 237. 


\HE 7 of the probabilicies that any given 
lives. will attain to the end of the iſt, 2d, 


3d, &c. years from the preſent time to the utmoſt 
extremity of life (for inſtance, 35 + $4 + 33, &c. 


*6 
to + = 22, for lives of 40, by the hypotheſis) may 
be called their expefation,-or the number of pay- 
ments due to them, as yearly annuitants, The ſum 
of the probabilities that they will attain to the end 
of the rit,'2d, 3d, &c. half 72 (or, in the parti- 
cular — ſpecified, 3 R 1 
A half years, or 225 years) is > $a expectation as 
balf- yearly- amuitants. And the ſums juſt men- 
tioned of the probabilities of their attaining to the 
end of the 1ſt, 2d, 3d, &c. moments (equal in the 
ſame particular caſe to 23 years) 1s properly their 


expettation of. life, or their expectation as annuitants 
ſecured by land. 


Mr. De Moivre has omitted the denionftrativeis 
of the rules he has given for finding the expecta- 
tions of lives, and only intimated in general, that 
he diſcovered them by a calculation deduced from 
the method of fluxions. See his T; reatiſe on Annui- 
ties, page 66. It will, perhaps, be agreeable to 
ſome. to ſee how eaſily they are deduced in this 
5 „upon the een of an equal decxement 
of life. 


Let a ſtand for a moment of time, 3 2 he 
complement of any aſſigned lie. Teo 


nu 3" 1 19 


, &e. will be the rden probabilities of its 


con- 


80 NO TE 8. 
continuing to 5 end of the iſt, ad, 3d, &c. mo- 
ap e and _ the Fee 1 its continuing 


to är end of x time. Js + x will therefore be 


the fluxion of the ſum of the probabilities, or of an 


area repreſenting this ſum, whoſe ordinates are 
— 


, and axis x. — The fluent of this expreſſion, or 


* — =, is the ſum itſelf for the time x; and this, 


when xn, becomes 2, and gives the erpecãation of 
the aſſigned life, or the ſum of all the probabilities 
juſt mentioned, for its whole poſſible duration.— In 


like manner: fince Z 18 the beben, that 


1 —& 


. 


two equal Joint lives will continue x time, = Xs 
will be the fuxion of the ſum of the A 
The fluent is x — — 8 55 dich. when ga, is, 
or the Ape 0h of two equal joint lives. 
Again: : fince — X —is the probability that there 
will be a nens of two equal joint lies at 
the end of time, = XxX TX vill be 
the | fluxion of the ſum of the probabilities 
and the fluent, or = — 1 is (when * n) u, or 


the expeAation of Cris between two equal 
lives 3 which, herefory were to be equal to the 


expect 4 


* CY  e_ 


* 


r 
expeFation of their joint continuance, The expecta- 
tion of two unegual joint lives, found in the ſame 
way, i — — 97 n being the complement of the 
oldeſt life, and n the complement of the youngeſt; 
The whole expectation of ſurvivorſhip is Bn +, 

| , 2 2 

WP) © inte: 14.4 * 1 vos. . 
= And the expectation of ſurvivorſhip of the 
oldeſt will be to the expectation of ſurvivorſhip of 
of the youngeſt, ay _ to 7 _ 8 + 7 It is eaſy 
to apply this inveſtigation to any number of joint 
lives, and to all cafes of ſurvivorſhip. a 

It may be obſerved, concerning the, firſt of the 
fluents here given, that it expreſſes not only the 
expectation of 2 given life for the time x, and 
therefore its whole expectation when * = n, but 
likewiſe, the number of perſons alive, to which one 
perſon added annually to a ſociety, at a given age, 
will increaſe in & time, ——Thus : Suppoſe one 
annuitant, whoſe age is 28, (and whoſe templement 
of life, therefote, is 38, or expeZation of life 29) 
to come upon a ſociety every year; the number of 
annuitants alive, deduced. from hence, will, in x 
years, be x — - or * "ones 
e 4 X29 
fore, the number of annuitants alive, deduced in. 
the fame time from p annuitants left annually ar 


* * ahd, there- 


Fall © OL TOY X 20=x* ee 
the ſame age, will be 22 * px. In like 
1 4K 29 oy : 

b A | Ap x3 X x3 p | 58: 7 
manner, the ad fluent, or — — — + x, gives the 
Vote 3 G number 
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number of marriages in being together, that will, 
in x years, grow out of one yearly marriage, be- 
tween perſons of equal ages, whoſe complement of 


life is u. If they are of unequal ages, and the com- 
plement of the oldeſt life is , and of the youngeſt 


n+ mXx* 


if the number of years 1s required, in which any 
given number of yearly marriages, between men 
and women at given ages, will increaſe fo far as 
to be in any given proportion to the greateſt num- 
ber that can poſſibly grow out of ſuch marriages, 
this expreſſion muſt be made equal to the expecta- 
tion of the joint lives, or of each marriage, multi- 
plied by the fraction expreſſing the given propor- 
tion ; and the root of the equation will be the an- 
ſwer. Thus: it may be found, that one marriage 
every year, between perſons 33 and 25 years of 
age, would in 10 years increaſe to to 8.35; in 15 
years, to 11.38; and in 33 years, to 19, or their 
greateſt poſſible number; and, conſequently, that 
35 ſuch yearly. marriages would, in 10 years, in- 
creaſe to 292; in 15 years to 398 z and in 53 years, 
to 663. And if it is enquired in what number 
of years 35 ſuch yearly marriages would increaſe 
to half the number in being together, poſſible to 
be derived from them, the value of x, in the cubic 
K a 3 2 N 
equation — —— + x = _ 7 A, muſt 
be found; which, in the preſent inſtance, is nearly 
12. y | 

I have, in ſome parts of this work, had occaſion 
to make ſuch deductions as theſe. See note (A), 
p. 57; and note (F), p. 68; and Queſtions III. 
and XIII. Vol. I. ; & 

Note 


| . B x? 
nu, this number will be — — 
; um 


: ] Abs Wi. 


. 


Note (L). Vol. I. Eflay II. Page 312. 


ET yr ſignify 17, increaſed by its intereſt for 
one year. 


V the PERPETUITY. | 
u the difference between the age of the youngeſt 
life, and 86; or its complement. 
m the complement of the oldeſt life. 
P the value (in Table II. at the beginning of 
this volume) of an annuity certain for m years. 
And the exact value of any two given joint lives, 
according to the hypotheſis of an 1 equal decrement 


of life, will be V — Mas. XF—m—20—1X - 


+2v. Example: ; | 
Let the ages be 27 and 28; and the rate of in- 

tereſt 4 per cent. Then # = 39. * 48. V =25 

Pr. 198. n- — 2 — 122 — 40. 2 — n — 


2¹— 1 * = +29 50-1. 60 r 32.340 And 
1 * u 21K T = +20=25—35 


& 340 = 10.748, the value of two joint lives 
whoſe ages are 27 and 38. 
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Note (M). Vol. I. Eſſay III. Page 330. 


T is plain that the purchaſer of A's right, as 

ſtated in the firſt of the queſtions to which this 
note refers, cannot get into poſſeſſion till the year 
when A and B ſhall be both dead; nor then, un- 
leſs A happens to die laſt. Now, ſuppoling the 
common complement of life n; the probability 
that A and B ſhall be both dead at the end of the 


1 


im; year, and A die laſt, is 1— 1 1 


. — 1 like 
2 2 2 2n .2N Te 
manner, the probability that they ſhall be 5h 
dead at the end of the 2d, 3d, &c. years, and A 
1—2 2 —2 1 1 —3 


9 Ti 
54 „ 2 Zn 2 ——28 


8 — , &c. The preſent value, therefore, 


"24 2 

of the 1ſt, 2d, 3d, &c. rents of the reverſionary 
eat 11 — 9 1 2 
Wie 27 Zur 2m. 2nr ? 40: 20008 


— N 1 1 — — 31 * 
W 1·—- -- ap 2nr * 2n*r3 

Suppoling r to ſignify 1/7. increaſed' by its intereſt | 
for a year; and the eſtate to be 11. per annum. And 


the ſum of theſe terms continued in infinizum 1s the 
I [ I . 
— + — is hal, 
But — + &c. is Half 


value required. 5750 


the 


N G TE 8. 85 


5 a 1—1 255 n—1)* 
the pe PT And - 55 * — * 
1—2 12 4 * 02 4 
— — A — — : N.. 1 &e. 
2nr* 2nr Zu ur 3 — 2n*r3 ? 


is half the value of the 510 lives, ſubtracted from 
half the ſum of the values of the two /ingle lives] 
— 18, balf the value of the longeſt of the two 
Wes: ----- 

A ſimilar demonſtration may be a t 

other. queſtion, f 9 708 ed 7 the 


G3 in; Note 


W 


1 


Note (N). Vol. I. Eſſay II. Page 325. 
ET be 11, increaſed by its intereſt for one 


year, | | 
Let 8 repreſent any given interval of time, or 
number of years, during which the decrements of 
life in a table of obſervations continue equal. 
à the number of the living in the table at the 
beginning of the firſt year of that interval. 
6 the number of, the living in the table at the 


beginning of the year immediately following the 
| ſame interval. 


P the value of an annuity certain for S years. 
p the value of 11. due at the end of S years. 
Q the value, in Table I. immediately following 


this Note, cf an annuity for the life of a perſon 
_ whole age wants S years of 86. 


NN the value, in ſtrict agreement with the given 
table of obſervations, of an annuity on the life of 
a perſon whoſe age is S years greater than the age 


at which the interval of equal decrements begins. 
Then, | 


Q+ . x Þ — Q will be the value, according 


to the table of obſervations, of an annuity for 8 
years, on a life of the ſame age with that at which 
the interval of equal decrements begins, And 


Q : x P — Q -+ FN will be the value of an 


- annuity on the whole duration of that life, = 
When 8 repreſents one year, Q vaniſhes, and the 


laſt expreſſion becomes 5 x1+N, which is the 


rule 


N © TES. 87 
rule for finding, from the value given of any life, 
the value of a life one year younger. 
In like manner, ſuppoſing G to ſignify the va- 


lue of two given joint lives by any table of ob- 
ſervations, à the living at the age of one of them, 
c the living at the age of the other, and & and d 
the numbers living at the two next younger ages, 


a — de) 
—— x 1+ G will be the value of two Joint 


lives each one year younger than the former. 


The method of calculating the values of lives 
from any given table of obſervations, deſcribed at 
the end of the Second Eſſay in the preceding vo- 
lume, is founded entirely on theſe Theorems; and 
a diſtinct explanation of them has been given by 
Mr. Morgan, in the Second Section of the Second 
Chapter of his book on the Doctrine of Life- 
Annuities and Aſſurances. OS a 


The expreſſions Q -+ - x P—Q, and Q+= 


x P—Q + pN, with their inveſtigation, may be 
found in p. 341, 3d Edition, of Mr. De Moivre's 
Treatiſe on the Doctrine of Chances. But it is neceſ- 
ſary to obſerve, that the direction Mr. De Moivre 
has given for finding the value of Q is wrong. In 
; e ata of calculating agreeably to this direc- 
tion, he gives the value of a life at the age of 42 
by Dr. Halley's table, greater than the value of the 
ſame life by his own hypotheſis ; whereas, it is 
evident that the probabilities of living after 42, 

being all along leſs in Dr. Halley's table than in 
the hypotheſis, the value of the life mult be alſo 
leſs. The mathematical reader may ealily 
ſatisfy himſelf, that the value of Q ought to be 
taken, as I have directed, from Table I. in the next 
page but one. | 8 

| h G 4 I can- 
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88 NOTES 

I cannot help adding here, that though the rules 
for finding from the value given of any ſingle or 
joint lives, the value of any ſingle or joint lives one 
year younger, are an obvious corollary from the two 
- expreſſions juſt mentioned, yet it is probable that 
Mr. De Moivre did not attend to them, or conſider 
the facility which they give to calculations of this 
kind; for if he had, he would not probably have 
inſiſted ſo much as he has on his hypotheſis of an 
equal decrement of life; much leſs would he, in 
order to abtain an eaſy method of calculation, have 
had recourſe to that Second Hypotheſis, which, in 
the Second Eſſay in the preceding volume, has 
been ſhewn to be ſo very erroneous, 

- Mr. Simpſon is, I believe, the firſt who has 
given theſe rules, in his Treatiſe on the Doctrine of 
Annuities and Reverſions; but in his Sees Exer- 
ciſes, p. 175, he has given a rule for approximat- 
ing to the values of ſingle lives according to Dr. 
Halley's table which mult not be depended on, for 
J have found it half a year's purchaſe, and ſome: 
times three-quarters of a year's purchaſe wrong. 


TABLE 
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I. (a) 


Sbewing the preſent Values of an Annuity of 11. 


T AB L E 


See p. 2. 


on a Single Life, according to Mr. De Ae, 8 
hypotheſis. | 


Age. 


— — 


3 per Ct. 


19,730 
19,868 
19,868 


19,736 
19,604 
19,469 
19,331 
19,192 
19,050 
18,905 


18,759 
18,610 


18,458 


18, 305 


18,148 
17,990 
17,827 
17,664 
17,497 
17,327 
17,154 


16,979 
16,800 


16,620 
16,436 
— 


31 per Ct. 


18,160 
18, 269 
18, 269 
18, 160 
18,049 
17,937 
17,823 
17,707 
17,588 
17,467 
17,344 


17,220 


da: he 


16,963 
16,830 
16,696 
10,559 
16,419 
16,277 
16,133 
15,985 
15,835 
15,682 


15,526 
15,367 
15, — 


15.554 


4 per Ct. 
16,791 
16,882 
16,882 


16,791 
16,698 
16,604 
16,508 
16,410 
16,311 
16,20 

16, 2954 


15,999 
15,891 
15,781 
15,669 


15,437 
Is, 318 
"5,197 
15,073 
14,946 
14,816 
14,684 


14,549 
14,411 


4 per Ct. 


— 


14,442 
| 14,340 


15,595 
15,672 
15,672 
15,595 
15,517 
15,437 
15,356 
15,273 
15,189 
15, 102 
15,015 
14.923 
14,831 


14,737 
14,641 
14,543 


14,235 
14,128 
14,018 


2 


1 


5 per Ct. 
14,544 
14,607 
14,607 
14,544 
14,480 
14,412 
14,342 
14,271 
14,197 
14,123 
14,047 
13,970 
13,891 
13,810 
13,727 
13,042 
13,555 
13,466 
13,375 
13,282 
13,186 
13,088 
12,988 
12,855 
-12,780 
12,673 


(a) This Table is the ſame with Mr. De Meivre's Table 
of the values of fingle lives, publiſhed in his Treati/e on Life 
Annuities, and carried as far as the age cf 79, to three places 


of decimals, 7 Mr. Dodſon in his Mathematical Repoſitory, 
Vol, II. p. 169, 
TABLE 


N O r E 8. 


TAB L EL Continued. | 
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3 per Ct. 


|. 14,842 


14,626 


10,029 


16,57 


15,864 
15,666 
15,405 
15,260. 
15,053 


14,407 
14,185 
13,958 
13,728 
13,493 
13,254 
13,012 
12,764 
12,511 
12,25 5 
11,994 
11,729 
11,457 
11,183 
10, 902 
10, 616 
10, 325 


9.727 


9,419 
9,107 
8,787 
8,402 
8,132 
75794 
7.450 
7,099 
6,743 


11 per OL 


6,378 


15,039| 


14,871 
14,699 
14,524 


14+ 345 | 


14,103 
13,978 


13,789 
13,596 
13,399 


13, 199 


12,993 
12,784 
12,871 
12,354 
12,131 
11,904 
11,673 

11,437 

11,195 

10, 950 

10, 698 

10,443 

10,181 

9,913 

| 9,640 
9.361 


8,786 
8,488 
8,185 
7,875 
77558 
77234 
6,902 


6,565 


6,219 


4 per Ct. 


14,126 


13,979 
13,829 
13,676 
13,519 
13,359 
13,196 


4 


13,028 
12,858 
12,683 
12,504 
12,322 
12,135 
11,944 
11,748 


* 


11,548 


11,344 


11,135 
10,921 
10,702 
19,478 
10,248 


10,0141 
9,773 


9,527 
9,275 
9,017 


— 


8,482 
8, 205 


77921 
7,031 
77333 
75027 
6,714 
0,394 
6,005 


8,753] 


— 


44 per Ct. 
13, 304 
13,175 
13,044 
12,909 
12,771 
12,630 
12,48 5 
12,337 
12,185 
12, 29 
11,870 
11,707 


11,540 
11,368 


11,192 
11,012 
10,827 


10,638 
10,443 


10,243| 


10,039 
9,529 


1 


5 par Gt 


12,562 
12,449 
12,333 
12,214 
12,091; 
11,966 
11,837 


11,70 
11557 
11,431 
11,288 
11,142 
10, 992 
10, 837 
10,079 
10,515 
10, 348 


e 
9999 
9,817 
9,030 
9,437 
9,239 
9,036 
8,826 
8,611 
8,389 


8,161 
7,926 
7.684 

7435 


7-179]. 6 


6,915 
6,643 
6,362 
6,073 


RT 1s 4 


S242. 5 6 


TABLE I. Continued. 


Age. z per Ct, | 3þ per ct 4 per Ct. 44 per Ct. 2 F per Ct. 
— - N - 
| 71] 6,008 | 5,865 | 5,728 | 5,596 | 5,468 | 5,228. 
72 5,031 | 5,505 | 5,383 | 5,265 | 5,152 | 4,937 
73] 5246 | 5,136 | 5,029 | 4,926 | 4,826 | 4,636 
74 4.854 42759 | 4,666 | 4,576 | 4:489 | 44324 
75] 4+453 | 45373 | 42293 | 4217 | "4,143 | 4,000 | 
76] 4,040 | 3,978 | 3,912 3-847 3,784 [3,664 
77| 3-032 | 3,575 | 35520 | 3-407 | 3,415 | 3315 
78| 3,207 | 3,163 | 3,111 | 3,076 | 3,034 | 2,95 
79] 2,770 | 2,741 | 2,707 | 2,673 | 2,041 | 2,57 
80| 2,334 | 2,309 | 2,284 | 2,259 | 2,235 | 2,188 
$1] 1,886 | 1,867 | 1,850 | 1,832 1,816 1,783 
82] 1,429 | 1,411 | 1,406 | 1,3941, 384 | 1,362 
83] 0,961 | 0,955 | 0,950 | 0,943 | 0,937 | 0,925 
84] 0,484 | 0,483 | 0,431 | 0,479 | 0,470 | 0,472 
I 85 1 0,000 | 0,000-| 0,000 | 0,000 | 0,000 | 0,000 


92 G D $f 


D ES e 


Shewing the Value of an Annuity on the joint con. 
tinuance of TWO Lives, according to Mr. De 
Moi ure s Hypotbeſis; computed by the Rule in 
Note (L). See Eſſay II. and p. 2, 3. 321, 322, 
343 &&. 


E oy by 75 
7 £9 38 SW... | 
22 (<2 | |_SE SL | 
10 | 15.206 [13.342 | 11.855 
[ 15 | 14.878 | 13.092 | 11.661 
1 20 | 14.503 12.808 11.430 
15 25 | 14.074 |} 12.480 [11.182 
| 10 | 30 | 13.585 | 12.102 | 10.884 | 
| 35 [13.023 | 11.665 | 10.537 | 
40 | 12.381 | 11.156 | 10.128 
45 | 11.644 | 10 564 9.646 
50] 10.796 9.871 9.074 
| 55 | 9-822 | 9.059 | 8.391 
60 8.704 8.105 7.572 
65 7.417 6.980 6.585 
— 2 |_5936 | 5.652 | 5.391 
| I5 | 14-574 | 12.860 | 11.478 
| 20 | 14:225 | 12.593 | 11.266 | 
25 | 13.822 | 12.281 | 11.022 
| 30 | [13.359 | 11.921 | 10.736 
235 | 12.324 11.301 10.402 
15 | 40 | 12.207 | 11,013 | 10,008 
45 | .11.496 | 10:440. | 9.541 
|. |.50 | 10-675 | 9.767 | 8.985 
155 [9727 | 8:975 | 8.318 
: 60 8.032 8.041 7.515 | 
65] 7-377 | 0-934 | 6.544 
70 | 5-932 | 5.623 | 5.364 | 


TAB L E II. Continued: 
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35 


T A B L E II. Continued. 
7 T7 
Wh 7. | 1 | 7 
1 L SE 
35 | FF. 532 10.530 | 9.600 
40 | 11.175 | 10.157 9.291 
45 | 10.622 9.702 8.913 


= <4 75 71 
28 33 33 AE 
F 
6.737 6.331 [6.001 
6.043 5.730 | 5-444 | 
3.081 | 4858 4.653 
5-547 [577 5 
4773. 4.24 
4.270 4.104 3.942 | 
T HE END. 
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gen! WORT 271 in rorkire, expats 6 of life in that 
pariſh, i. 268. Annual proportion of deaths there, 
i. 273, note, State of population there, 11: 6. 
e fund, account of, I. 211. The ſurpluſſes of, how 
ied, 1. 212. 
Ate, Mr. Obſervations on the tables formed from his regi- 
ſter of mortality at Warrington in Lancaſhire, ii. [4. 
Air, how its Pulte 27s is. h by natural cauſes when it be- 
comes noxious, 
All Saints pariſh i in N Na, eſtimation of the duration 
of 9 5 ere, i. 277. Proportion of births and burials in, 
Prot 172 Nortb, rapid progreſs of population there, i. 282. 
Remarks on che ſtate of population in the colonies there, 
UH. 2 6 59. The inland, and maritime parts of, diſtin- 
ed, ii. [ 260. 

Amitable Fociety 0 Annuitants 0 the Benefit of Age „ their 
terms of admiſſion, i. 132. The plan of reformed, i. 145. 
Amicable Society for perpetual Aſſurance in Serjeants Inn, terms 
of, i. 148. Remarks on the plan of, i. 150. Increaſe of 
ares and dividends, i. 1 56. Cautions offeted to them, 
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Amſterdam, the inſtitution for the ſale of annuities on ſurvi- 
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births and burials in, i. 255, te.... | 

Anyuitoy's, a body of, ane (eleQion of the geſt lives 
from the common mals, ii. 187. See micable, Equitable, 
Laudable, London, &c. 

Annuities, payable yearly, and halſ-yearly, their differen: 
values Hated, _ The. amounts. of, for any,num- 
ber of years, at compound 3 payable half- early, 
ii. [224. Application to the national debt, 11. [22;. 
eee. to life-annuities, ii. [226. Theorems for 
finding the differences in their values, according to the 
frequency of their payments, ii. 32. _ f 

Annuities for limited terms, the raiſing money for public ſer. 
vice by the grant of, a ſure apy preſcribing bounds to 

the national debt, i. 193. ort annuities, and Rfe-an- 
nuities, always undervalued, i. 197. A fund raiſed for 
paying life annuities, capable of paying the ſum borrowed 
in a. ſhorter.time; i. 13h 7 8 
mnuities, reverſionary, queſtions adapted to various ſchemes, 

for granting, i. 1. I he value of the expectation of an 
annuity for a widow, in one preſent payment, idem, ibid. 
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The value of a like expectation in annual payments, i. 13. 


Premium to be paid, where the annual payments are li- 
mited, i. 16. Ihe value in a ſingle payment, and alſo in 
annual payments, of an annuity to a perſon of thirty- five, 
to commence fifteen years hence, i. 17. The value in 
annual payments, of an annuity increaſing according to 
the number of years before a woman becomes 3 bl 
" 1. 25. The value of an annuity to commence at the death 
of another perſon, provided that perſon lives, a given time, 
i. 29. at 21 money and annual payments ought 
erſon of a giyen age, for an aſſurance of 

is life, i. 31. The value, where the pay- 
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the expectation of a certain ſum to children, where no 
widow is left, i. 39. The annual payments proper to ſe- 

cure annuities to widows under a local or pfrofeſſional 
eſtabliſn ment, i, 41. Remarks on Mr. De Movre's rules 
for calculating the values of joint Iives, i. 308. Eaſy and 
expeditious method of calculating the values of two joint 
lives, i. 319. Method of calculating the values of rever- 
© fions, depending on ſurvivorſhips, i. 326. Tables of the 
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Annuities for old age, a table of the value of, i. 128. Gen 
neral rule for finding the value of, in admiſſion money 
and annual payments, i. 129. General character of the 


ſchemes of the ſocieties eſtabliſhed for granting ſich ans. 


nuities, i. 130, 135, Their fallacy demonſtrated, i. 133. 
Plan of an inſtitution to provide for old age, recommended, 


i 139. Plan of a benefit club for the Iabouring poor, i. 


140, nete. Scheme for eſtabliſhing parochial Iife-annui- 
ties for the poor, i. 142, note. Hints. for growing annui- 


ties, to commence at a certain age, L177. 
in value to one for ever, 
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Annuity for ever, the preſent value of, i. 44, re. 
Aſſurance, the value of a given ſum on a given liſe, in pre- 
ſent money and annual payments, i. 31. The value, 
where the payment of the ſum aſſured is contingent, de- 
pending on the ſurvivorſhip of the receiver, i. 385. Where 


an eſtate is. Iiable to fail by death within a given term, the 


value of the aſſurance for that term, i. 47. Rule for cal - 


culating the price of aſſurances on two joint lives, or the 


longeſt of two lives, ſor given terms, i. 49. The value 


of a given ſum to be received at the death of another 


within a given time, i. 85 The value of a given ſum 
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yable at the death of rovided he ſurvives A, and 

ies within a given time, i. 59. The doctrine of aſſur- 

ances applied to ſchemes for raiſing annuities for widows, 
i. 79, nete. | l 


Aſſurances, equitable, on lives and ſurvivorſhips, remarks on 
the plan of the ſociety for, i. 164. The ſociety ought. 


to be furniſhed with neceſſary tables, i. 169. Its rapid 


- increaſe, i. 171. Ratio of thedecrements of life in this ſo- 


ciety, ibid. note. and ii. 176. Account of the tables ordered 
for the uſe of the ſociety, i: 173. Advantages poſſeſſed by 


this ſociety enumerated, i. 175. Tables ſtill requiſite for. 
the ſociety to procure, i. 176. Hints for growing annuities 


to be offered to the public by, i. 177. Table of the pro- 


badilities of life, accepted by this ſociety, ii. (36. Re- 


marks on their terms, and management, ii. [83, Have 
extended their plan to making a proviſion for widows, 


+ 1i.{168. Obſervations on their plan for widows, ii. [173. | 


Compariſon of the premiums required for aſſurances on 


ſingle lives, with their values deduced from the Sweden I 


tables, ii. [174 


4ynhoe-in Northamptonſhire, proportion of births and deaths 


to marriages there, for 118 years, i. 266, nete. 
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A lord, his Serke on incloſures, ii Cayo. | 

. Belfaſt, comparative ſurveys of the ſtate of population there, 
. 320, note. 

B in Norway, expectations of life there, i. 278, note. 
Berlin, ſtate of population in that city, i. 301, 368. Its 


diſadvantages, ii. [235. Table of the ann of 
life there, 1 
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Riddulph in Staordſire, ſtate of Population there, i. 275, 

note. 

* of mortality, imperfections in, i. 245. The advan- 

that would reſult from extending ſuch bills through 

al the pariſhes in the kingdom, i. 287. Thoſe for Edin- 
burgh too irregular to ſerve any purpoſe, i. 291. Ob- 
3 on thoſe of Paris, iþ:4, Obſervations on the 

- method of forming tables of mortality from, i. 333. How 
affected by the annual acceſſion of ſettlers to towns, 1. 336. 

Application to London, i. 343. The omiſſions in the bills 

- computed, i. 352. The London bills not ſo imperfect, as 

they are ſuppoled, i. 360, note. 

Birmingham, preſent ſtate of population there, ii. [289, note. 
The exceſs of births above the burials, accounted for, 
i. [290, note. 

Rirths, male and female, the proportion between, ii. I 

| Bland, Dr. his attempts to at ertain the proportion o the 

native inhabitants of London, 11. £1 7. 

Boſton in New England, unable to keep up its number of 

inhabitants without country recruits, i. 274. 

Brakenridge, Dr. remarks on his method of computing the 
number of inhabitants in London, i. 252. In England 
and Wales, i. 253, note. 

Brand, Mr. obje&ions to his account of the duration of life 

among the members of the Amicable Corporation, i. 162, 

note. 


Bremen, account of an inſtitution there for the benefit of 
* widows, i. 122. 

Breflaw, the tables of mortality heres affected by the annual 
- acceflion of ſettlers, i. 337. Proportion of the deaths of 
married men to married women there, i. 370, note. 

| Bunbill-fields burial ground, the number of burials there 

much reduced, 1. 261, note. 


0 Barial * new ones opened in London, i, 261, note. 
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Calin burg, eſtabliſhment for widows in the autehy of, its 

inſufficiency, i. 123. 

* ſtate of population in that city, i. 279, note, i. 303 · 

General character of that City, ii. 12 2. Account of Dr. 
Har garth's re iſter of mortality there, i6i. "Conclufions 
drawn from the Cheſter tables, ii. {3. State of popula- 
tion there. in the year 1774, id. ib. note. Remarks on the 
apparent increaſe of population in ag dioceſe, 1. i. [ 303. 
Probable occaſion of that increaſe, ii. [305. 

Children," the great mortality of, in Lon on, i. 247. Why 
London is leſs fatal now to infants than formerly, 1. 263. 
Sdod effects of the act N mg, 4 pariſh infants to be nurſed 

in the _— „i. 264, note country pariſhes the ma- 
jor them — to maturity, i. 266. Account of 
the Snail ſpital at Paris, i. 292. Inferences from 
the ſtate of this ho pital, i. 294. More male than female 
children die, i. 367. Transferring the care of them to 
foſter mothers the cauſe of great deftruttion PIR N 
e 1 
Chrif s Hoſpital, nhl average of deaths 1 as. 
Chriftianna in ae ſtate of rer i. e 
note. 
Cities; ſee Thiwvhs. g rn 1 22dmun. , x. 
Civilited life, the Saen ef. cafiecibubte to able 
3 ii. [259 
» Þ. (259. ſcheme of ths 2 of, for the boned: 
. cheir widows, i. 86. Its imperfections inted out, 
' 1: 88. Declines,” in conſequence of a refot ation in t 
plan, 1. 11 7 
Commerce, a ufiſhing ſtate of; on the whole, anon ble 
to population, ii. [257, 1. 
G ee of a life,” ex Tine, il 2; woe.” 
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Corn, the complaints of the high price of, an A of 
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values of joint lives, i . 308, 
Debt, national, the danger of, without due attention to the 
means of payment, i. 181. Hiſtorical review of, i. 182. 
How to preicride , limits to, it, i. 183. Advantages of a 
8 fund for diſcharging. the, public debts, i. 185. 
„ Reduction of intereſt on ſuch a plan, no great advantage 
to à ſtate, i. 188. Caſe ſtated, for illuſtration, 1.189. 
—— tendency of lotteries, i. 193. Advantages of 
utting public debts in a courſe of payment, i. 194. 
8 unds. with {mall ſurpluſſes, appropriated to, parti- 
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> - \Redeemable, perpetuities foopex,, diſcharged; than, life an 
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erhat purpoſe, i- 198. unking fund the onlyoreſource 
left to, relieve- the 2 202. EVils attending the 
Ki „ national debt, i. 206. Statement of in January 178; ; 
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©. ſummer 1775, i., ah Vafunded debts, 3 283. 
Denmark,, cant, An inſtitutiog there for the,benefir of 
© widows, 1. 122. A. royal” inſtitution eltabliſhed chere for 
the provigon,of, widows, i. [168,172 nete. 
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General Fund, account of, i. 21 2. The ſurpl ae. of? how 
applied, bid, | 

Gor/uch, Rev. Mr. his accurate regiſter of the x iſh af Holy 
Croſs in Salop, i. 267, "at Abſtract o his obſerva- 
tions and regiſter, 11, [11 
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Hare, account of tie hoſpital there, called ice Pioche. N 
rs; 11137, wore; 2” ROAST 
Haygarth, Dr. account of his regiſter of mortality eſtabliſhed 
at Cheſter, ii. 2. Succeſs of his plan for exterminating: 
the ſmall-pox, ii. [z, note, [6, note. 

Hearth. 1 inference as to the pop ulation of En Fine from 
A compariſon of, wich che tax-office' accounts o the E 1 
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the inland of Madeira, i. 268, 282. 57 ele. 

140 1-43 H 4 Henry 


 Tahabitants, the 'number of in any place, rule 


I N. DEN f the 
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Henry VIII. his Law to prevent engroſſing of farms, il. 271. 
Halland, ge i of wh 


there, lo longer in females than in 
males, i. 3 9. 


Holy Cre os K of, in b the probabilities of life there, 
aàccor to an accurate regiſter, i. 207. Compared with 
thoſe at London, i. 365. Compariſon of the number of 
males and females. turned of 80 there, i. 367. it, [3 16. 
Hoſpitals, general character of, i. 297, note. 
Hotel Dieu at Paris, account of that hoſp ital, i. 296, note. 
Houſes, returns of the number of, in London,” W W . 
; r and county of Middleſex, i. 1. 252, note. 260, 
te, 263, note. 264, note. Tn Paris, 1. 300, In England, 
Evidences of the reduced number bf, ii; [ 254. Remarks 
on the objections made to the returns of, 17 the aſſeſſors 
of the window duties, it. [291. 
Howlet, Mr. remarks on his Alb of the population of 
5 land and Wales, i, 258, note. 261, note. 264, note 
53, [280. Remarks on his account of the ſtate of 
population at Maidſtone, ii, [z90, note, Remarks on his 
comparative averages of births and — at various 
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> - Alteration. of the plan, i 1. 145 Animadverkſons. on- the 
.,condudt of the ſociety, i. 146. Further reform of, i. 1 48. 
A Society for the Benefit of Wigews, the {ſcheme of 1. . 
Its deficiency pointed out, i. 66. Founded on an erro- 
neous ſuppoſition, 1, 74, 70 Fallacy of trufti 
. widows marrying again, i. Improbapility 10 itz 
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Account of che alteration of the terms, i. 24 Its dans 
F fityation, i. 170 Fan alterations the plan, 
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Mr. De Moivre, i. 2, nee. The probabilities of, the 
method of computing, i. 24, nate: How to find the — 
lue of the longeſt of two lives, i. 40; #ote. How to find 
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i. 52. Ratio of the decrements of, in the Equitable $o- 
ciety for Aſfurances on Lives, i. 474: note. Errors in 
computing the probabilities of, in the country and in 
1 on which. ſide of the truth they lie in each re- 
ively, i. 298. Remarks on Mr. De Moiyre's rules 
for calculating the values of jeint lives, 4, 308; Eaſy 
2 and expeditious method of calculatin 4 the values of two 
Joint lives, i. 319, Expectations of, in London, cbm- 
d with thoſe in the pariſn of Holy Croſs, Sals Pe 
I. 365. Difference in the probabilities of, between 
a4 nales, 1. 366. 'Tables ſtating this difference, — 
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- 4. 373. Two ſort» of dana for fotmiug tables of the proba- 
+ bilities of the duration of, at every age, ii» [y. Obſerva - 
tions on the tables of; for Sweden, and 8 olm, 4 1. 8. 
Summary of Mr. Suſmilch's tables of the decrements of, 
4 85. Probabilities of, at Vaud in Switzerland, ac- 
to Mr. Muret, ii. 232. " 
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- 2417 [149% Rules*for com ting the aides of tivo Joint 
lives) Both male br Both female, it: [16 11 
Loan, public. not to be rettee med undder apr, ehen * 
Ia eurſe of payment, ee e . 
Logarich, Gardiner's tables of, the mot correct, 3. 32, 
Lonion,' method of computing the number of cee in, 
M2444 - Uncertainty bf the bills of mortality in, i. 245. 
The deficiency in the regiſter of births, greater thän un 
Halle xegiſter of burials; A. 249. ThE pre al cauſe” bf 
theſe errors, ibid. note. 1 on Dr. Brakenrid 'y 
method of computing thb number oF ſhhabitants in, i. 
"Mt Maitland's computation of the number of houſes" 5 \ 
ibid, note. And of inhabitants, i. 256, -#ore!® The reareſt 
probable number of inhabitants, J. 2 OT he: in- 
cxeaſe of chriſtenings; und deereaſe of btirials, accounted 
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able to e life, 1. 2761. Eſtimate of the duration of 
lader, 1. 278. How® freed from the ravages of the 
agues i. 279. Bvilsvecifioned by its increaſe, i. 281. 
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table for London, i. 344. The improved ſtate of the me- 
tropolis over- rated, i, 354; note\ Retirements from town 
at advanced ſtages f lj e, not ſufficient to influence the 
bulls, i. 352, note. The bills of mortalivy for, not ſo imper- 
ect as they are ſuppoſed, l. 360, vote. The expectations of 
life in, compared with thoſe in the pariſh of. Holy Croſs in 
Salop, 1. 36. The errors in the London tables of life, ex- 
emplified, A1. [10; Dr. Bland's attempts tot aſcertain the 
proportion of native inhabitants, ii. l 4 Remarks on 
thentable of the probabilities of life in, fi. [49 The 
a number of houſes in, reduced, ii. [255. The Holy * 
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Netbury in Betkſhire, annual proportion of deaths there, 


i. 292, note. 18 | 
[Fr lhe the regiſter of mortality there, the beſt to com- 
pute the probabilities of life from, i. 315. Number of 

houſes, and of inhabitants, i. 355, Remarks on, i. 457, 
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wee Chapel in Clerkenwell, average of the weekly 
burials there, 1. 266, note. a 

Norwich, eſtimate of the duration of liſe in that eity, i. 257. 
Annual medium of chriſtenings and burials there, i. 359. 
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Okeford in Devonſhire, average of births and burials there 

for twenty years, i, 276, note. f 

Oldenburg, account of an inſtitution in the dutchy of, for 
the benefit of widows, i. 124. | 
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Paris, remarks on the bills of mortality there, i. 291. Ac- 
count of the Foundling Hoſpital, i. 292. Eſtimate 
of the ſtate of population and mortality there, i. 294. 
Account of the Hotel Dieu, i. 296, zote. Reaſons 
given in the arrets for reſtraining the increaſe of the city, 

I. 299, Computations of the numbers of houſes and in- 
habitants, 1, 300. RN”, : 

Paſturage, not ſo favourable to population as tillage, ii, {268, 

Percival, Dr. remarks on his ſtate of population at Man- 
cheſter, ii. 1. His account of other pariſhes, ii. 10, 
note. | 

Plague, one of the evils incident to 1 towns, i. 279. 

| The, how freed from the viſitation of. i. 280. Is 
ſpeedy recovery after the great plague, i. 393, note. 

Pomerania, proportion of ſecond marriages among the total 
of marriages there for nine years, i. 269, zote. Propor- 
tion of the deaths of married men to married women 
there, 1. 370. 810 . 

Poor, how diſcouraged: from ſaving money as a proviſion 
for age, i. 141, note. Scheme of parochial life-annuities 
for them, i. 142, note. Their preſent hardſhips, ii. [273. 

Poor's rate, annual amount of, at the cloſe of the reign of 

King Charles II. and in the year 1777, compared, i. 141, 
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to, i, 4525. " Remarks on the favourable ; concluſions 
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to, il. 318. 
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for four. years, li. [313.. 0 Nor arty 
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798 Mr. his method of. bien the preſent value of 
2 reverſionaty eſtate, | dependin; .on the ſurviyorſhip o 
"the receiver, i, 36, His rule tor finding the vine. of 
" three joint Ives, 11. [97. | 
Sinking Fund, the advantages of for diſcharging pf 5 
debts, 2. 185. The higher the ihte ran of the de Was 
" ſooner ſuch à fund Will pay them off, i. 187... Caſe 
ſtated, for, illuſtration, i. 189, In what ſenſe. reduction 
of intereſt may be of public advantage, i. 190 How 
funds with, ſmall ſurpluſſes applied to particular debts, 
may be applied to diſcharge them, i. 196. A fund of 
this nature the only reſource left to relieve the nation from 
its burdens, i. 202. Preſent ſtate of our ſinking fund, 
i. 206. Remarks on the management of it, 1. 208. 
Formation and eſtabliſhment of, 1. 212. Who the firſt 
contriver of it, ji. 214. Reaſons for ſuppoſing the r. 
poſes of this inſtitution might have been anſwered, i. 2 
Cauſes: of its miſapplication, i. 217. What it 2 t 
have done, and what it really has done, compared, 1. 
419. New taxes conſolidated with it, i. 223. Its 
average produce at different times, i. 225. Cauſes of 
the increaſe of its income, i. 226. The fallacy of 
che plea for alienations of it, to r current expences, 
i. 227. 
Skelton in Yorkſhire, duration of life 3 in males and females 
there, compared, i. 369, note. 
Societies; ſee the ſeveral annuitant or aCurance ſocieties, un- 
der their reſpective aſſumed names. 


Sout h- Sea Fund, account of, i. 211 The furpluſes of, * 
applied, i. 212. ; 


 $tock-jobbing; one of the evils refulting LE our n tional 
debts, i. 206. 1 
Stockholm, annual medium * burials, and [het of inha- 
bitants there, i. 256, note. Unfavourable to longe 
11; 279, note, 353, note. Obſervations on the tables of 
the duration of life in that City, ü. oh: How to correct 
- them, ii. [14- as) 
Supplies, national, the danger, of raiſing on red; „without 
due attention to payment, 1. 181. How beide li- 
mits to the national debt, i. 183. | 
Surwiwor ſhip | in marriage, the chances ö 
| Su/mnilch, Mr. his account of the pro e 0 of inhabitants 
dying annually. in towns age in che country, 1. 302. 
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bummary of his tables of the decrements of life, li; f 18c; 
His rules for promoting population, ii. {260, Annual 
averages of births, burials; and matriages, in ſeveral 
parts of Germany collected from him, ii, [313; notr. 
82veden, the annual medium of marriages, births, and deaths 
in that kingdom, i. 274, ore. Duration, of life there 
_ eſtimated, i. 279, te. Remarks on the ſtate of human 
mortality there, ii. [125, &e. The tables of the pro- 
babilities of -life for, how formed; wich 'obſetvations on 
them, i). [ See Stockholm. | 
Cawinderby in Lincolnſhire; ſtate of population there; i. 276, 
note. | | 
| T; | 
Tais F 
Of the values of life-annuities, to commence at certain 
ages; . 19 28 128 
Of the proportion of houſes and families to inhabitants, 
in a variety of cities and towns, i. 304. . 
Of the preſent value of 11. to be received at the end of 
any number of years, not exceeding 100; diſcounting at 
the rates of 3, 33; 43, 5, and 6 per cent. compound in- 
tereſt, 11, Us | . | 
Of the preſent value of an annuity of one —_ for any 
number of years not exceeding 100, at the ſeveral tates of 
3. 35s 45 J, and 61. per cont, ii. (21: | 
ewing the ſum to which 1/7. principal will increaſe at 
compound intereſt in any number of years not exceeding 
"a hundred, ii. 25. 1 | 3 
Shewing the ſum to which 17. per ann. will increaſe at 
- compound intereſt in any number of years not exceedihg 
a hundred, 9 35 1 | 
| - Conftruftion and uſes of the four preceding tables, ii. [3r: 
Shewing the probabilities of the duration of life, as 
\ deduced by Dr: Halley from the bills of mortality of 
- . Brefſtaw; mn; 3. er 
Shewing the probabilities of the duration 'of human life 
at all ages; formed from the regiſter of mortality at 
Northampton for 46 years from 1735 to 1780, 11. [ 36. 
_ ©\Shewing the expeRtations of human life at every age, 
- deduced from the Northampton table of obſervations, 
ii. 38. . | 
She? the probabilities of life at Norwich. ii. [ 39. 
Shewing the probability of the duration of life in London, 
© deduced by Mr, Simpſon from obſervations on the . 
nme | | 0 
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of mortality in London for 10 years, from 1728 to ws, | 
ji 40. Sbewing the expectations of life in London, 


according to the preceding table, ii. [41. 

Shewing the value of an annuity on one life, according to 
the probabilities of life in London, H. 42 

Shewing the value of an annuity on the joint continuance 
of any two lives, 1 to the rr pe life in 
London, ii. [43. | . 

8 the probabilities of 1151 in Londa on the fap- 
domed: that all who die in London were born there; 

rmed from the bills for 10 years, from 7 59 9" 1 the 

ii. 


| 45 | 
—_— the true probabilities of life in London till the 


age of 19, ii. 46. 7 


Shewing the true probabilities of life in Londen for a'l 
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ages, formed from the bills for 10 years, rom 1759 to 
1768, ul. [47 
Shewing the probabilities of the duration of bamüs bfe in 
London, and formed from the bills for 10 years; from 


1771, to 1780, ii. 48. 


Remarks on the preceding tables, i 11. 49. 5 
 Shewing the value of an annuity on a {ngle life at every 
age, according to the probabilities of the duration of 
human life at Northampton, ii. 54. | 
Shewing the value of an annuity on the joint continuance 
of two lives having the ſame common age, ranged to 
the Northampton table of obſervations, ii. [5 
Shewing the value of an annuity on the joint continuance 
of two lives, according to the Northampton table of ob- 
ſervations. Difference of age five years, ii. [ 59. 
Difference of age ten years, ji. 61. | 
Difference of age fifteen years, ii. [63. 
Difference of age twenty years, ii. 64. 
Difference of age twenty-five years, 11. [65. 
Difference of age thirty years, ii. 66. 
Difference of age thirty-five years, ii. [67. 
———— Difference of age forty years, ii. [68. 
Difference of age forty-five years, ii! [69. 
Difference of age fifty years, ii. [70, 
Difference of age fifty-five years, ii. [71, 
Difference of age ſixty years, ii. [72. 
Difference of age ſixty- five years, ii. [73.- 
Difference of age ſeventy years, ii. 74. 
Directions for uſing ' the preceding tables of 4 ook lives, 
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Sewing the value of an annuity on a ſingle life, for 1, 
28, 3» 5, and 7 years, reckoning the probabilities of 
living at every age, as they are given in Table VI. and 
. intereſt at 3 per cent. nale 5 8 
Shewing the value of an aſſurance of 1007, on a fingle 
life, for bo $e or 7 years, or the whole duration of lite ; 
reckoning the probabilities of living as they are in the 
Northampton table of obſervations, and intereſt at 3 per 
cent. ii. 32, : : ; 
Explanation of the prowl table, ii. [83. 
Shewing the value of an — of As on two joint 
lives, according to the Northampton table of obſerva- 
tions, reckoning intereſt at 3 per cent. ii. [85. 
Shewing the value of 100/, depending on the contin- 
cy of one life ſurviving another, according to the 
orthampton table of obſervations, reckoning intereſt at 
Kala _ 2 * bie ii. [ 
anation e ng ta e, 11. . [ 
Shewin the values of thred pqual joint . according 
| to the Northampton table of obſervations, reckoning in- 
" tereſt 245 cent. il, — | 
| Shewing the values of three joint lives, whoſe differences 
of age are 10 and 20 years, according to the Northamp- 
ton table of obſervations, reckoning intereſt at 4 per 
cent. u. [94+ 4 | | 2 
Remarks on the two preceding tables, ii. [96. 
Compariſon of the values of three joint lives by Mr. Simp- 
ſon's rule, with the correct values, ii. [98. 
| Shewing the probability of the duration of human life at 
all ages among males and females, at Warrington in 
Lancaſhire ; formed from a regiſter of mortality kept 
there by Mr, Aikin, 11, [100. 
A like table from a regiſter kept at Cheſter by Dr. Hay- 
, garth, 11, | 107, | 1 * 
Compariſon of the duration of the lives of males and fe - 
males, according to the preceding table, ji, 115. 
Shewing the probability of the duration of human life a 
all ages, as deduced from the Rev. Mr. Gorſuch's ob- 
ſervations during a period of 30 years, in the pariſh of 
Holy Croſs, near Shrewſbury, ii. 120. | 
Expectations of life by the preceding table, ii. [122. 
Shewing the probabilities of the duration of human life 
among males and females, deduced from obſervations of 
the proportions of. the living to the numbers who have 
died at all ages for 21 years in Sweden, ii. [123- 
| | Shewing 
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| Shewing the probabilities of the duration of human life 


from the preceding table, ii. {8 32. | , 
| Shewing the probabilities of the duration of human life 
among males and females in Stockholm ; formed from 
the proportions, of the living to the numbers who have 
died there at all ages for nine years, ii. [135.. | 
- Compariſon of the duration of the lives of males and fe- 
males, according to the preceding table, ii. 14%. 
Shewing the values of annuities on fingle lives among 
males and females, according to the bilities of the 
duration of life in Sweden, Ii. [ 141. 
 Shewing the values of annuities on two joint lives, ac- ' 
| | eording to the probabilities of the duration of human 
| life among males and females collectively, reckoning in- 
_ tereſt at 4 per cent. wb . | 
Account of a method o 439 from the corre values 
of any ſingle or joint lives at one rate of intereſt, the 
ſuame values at sher rates of intereſt, ii. [149. 
Shewing the value of an annuity for the life of a wife 
after the death of her huſband ; deduced from the 
Sweden obſervations on the ſeparate probabilities of the 
duration of life, among males and females, ii. 1555 
Compariſon of the values, in the preceding table, of a 
life -annuity to a wife after her huſband; with the values 
of the ſame annuity in the tables of the Daniſh and 
Oldenburg inſtitutions, calculated on the ſuppoſition of 
the improvement of money at an intereſt of 4 per cent. 
. £706 
Prune ary of the value of a like annuity, with the 
tables of the Hamburgh and Equitable Inſtitutions, cal- 
culated at 3 per cent. intereſt, ii. [171. « 
Compariſon of the premiums required for aſſurances on' 
ſingle lives by the Equitable Society, with their values 
deduced from the Sweden Tables, ii. [ 174. b 
Shewing the probabilities of the duration of human life, 
at all ages, in a kingdom at large; deduced from ob- 
ſervations in the Kurmark of Brandenburgh, u. [178. 
Remarks on the preceding table, il. [182. | 
Summary of Mr. Suſmilch's tables of the decrements of 
- life among males and females, ii. {185. 5 | 
Sewing the decrements and expectations of life among 
bodies of life-annuitants, according to the tables of 
mortality publiſhed by Mr. Kerſſeboom, and by Mr. De 
.  Parcieux, ii. 89. N 3 
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Shewing the values of ſingle lives according to the pro- 
babilities of 'the duration of life in Mr. De Parcieux's 
table of mortality, ii. | 193. 1 * 0 
Shewing the values in annual payments during the joint 
lives (firſt payment to be made at admiſſion) and alſo in 
ſingle payments, of a life-annuity of 101. to be entered 
upon by & Wife at the death of her huſband, ii. [ 195. 
Shewing the values of a life-annuity of 5 J. payable to a 
wife" after her huſband, provided he liyes three * 
from the time of purchaſing; and of an additional an- 
nuity of 5. provided he lives five years from the time of 
purchaſing, ii. 198, * ey 
Shewing the values of 1001. payable to ſuch children, 
under age, of a married man, as ſhall happen to be 
- living at the time cf his deceaſe, provided he leaves no 
widow, ii. (200. dS 1k: VS? | 
Shewing the preſent value of an annuity of 101. for five 
years; 101. for the next ſucceeding five years; and 30/. 
for the whole of life afterwards; payable quarterly, and 
to commence at fifty- five years of age, li. [203 | 
Shewing the values of an annuity of 10/7. for five years; 
201. for the next ſucceeCing five years; and 3o/. for the 
whole life after ten years; payable quarterly, and to 
commence at ſixty years of age, ii. [204. I 
Shewing the fines due on the renewal of a leaſe of 21 
' * years, after 5, 7, 9, or 11 years have ar ct Ii. (206. 
The preſent value of 11. to be received at the end of 
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